Revised March 20, 1870

Time . Place
April 3 - 10:00 a.m. - 5:00 p.m. State Bar Building
April 4 - 9:00 a.m. - 3:00 p.m. 601 McAllister Street

san Francisco, California 94102
FINAL AGENDA
for meeting of

CALIFORNIA LAW REVISION COMMISSION

San Prancisco April 3=k, 1970
1. Minutes of March 6-7 meeting (sent 3/12/70)
1A. Senate Bills 91, 9k (amended 3/19/70); AB 126 (amended 2/19/70) discussed at
2. Administrative Matters meeting
3. 1970 Legislative Program
4. Study 65.40 - Inverse Condemnation (Aircraft Noise Damage }
Presentation by Dr. Garbell, Mr. Rogers, and Special order
Mr. Clark of business
Memorandum 69-133 {sent 11/26/69)(page 1% and at 1:30 p.m.
following) on April 3
Memorandum T0-31 (to be sent)
5. Study 36.20(1) - Condemnation (The Right to Take--The legislatively
Declared "Public Uses" Generally)
Memorandum 70-8 (sent 3/12/70)
6. BStudy 36.202 - Condemnation (The Declared Public Uses-=-Condemnation by
Special Districts)
Memorandum 70-16 {sent 3/12/70)
First Supplement to Memorandum 70-16 (sent 3/18/70)
7. Study 36.203 - Condemnation (The Declared Public Uses~-Condemnation by
Cities and Counties)
Memorandum 70-26 (to be sent)
8. Study 36.204% - Condemnation {The Declared Public Uses~-~Condemnation for

State Purposes)

Memorsndum 70-27 (sent 3/18/70)
First Supplement to Memorandum 70-27 (to be sent)
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9. Study 36.205 - Condemnation (The Declared Public Uses--Condemmation for
Federal Purposes)

Memorandum 70-18 (sent 3/18/70)

10, Study 36.206 - Condemnation {The Declared Public Uses--Condemnation by
"private" Persons Generslly)

Memorandum 70-25 (enclosed)
11. Study 36.25 - Condemnation (The Declared Public Uses--Byroads)
Memorandum 70-30 (enclosed)

- 12. Study 35.21 - Condemnation (The Right to Take--The Right to Take a
Fee or Any Lesser Interest)

Memorandum 70-1k4 (sent 3/18/70)
Research Study (attached to Memorandum}
First Supplement to Memorandum 70-1b4 (to be sent)
13. Study 36 - Condemnation (General Status of Work on This Topic)
Memorandum 70-29 (enclosed)
14, Study 52.40 - Sovereign Immunity (The Collateral Source Rule)
Memorandum 70-28 (enclosed)
15. S8tudy 76 - Trial Preferences

Memorandum 70-21 {sent 3/18/70)
Tentetive Recommendation {attached to Memorandum)
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MINUTES OF MEETING

of
CALIFORNIA 1AW REVISION COMMISSION
APRIL 3 AND 4, 1970

San Francisco 5

A meeting of the California Iaw Revision Commission was held in
San Francisco on April 3 and 4, 1970.

Present: Thomas E. Stanton, Jr., Chairman
John D. Miller, Vice Chairman
G. Bruce Gourley :
Noble K. Gregory ;
Joseph T. Speed ‘
Iewis K. Uhler

Absent: Alfred H. Song, Member of the Senate
Carlos J. Moorhead, Member of the Assembly
George H. Murphy, ex officio

Messrs. John H. DeMoully and Jack I.Horton, members of the Commis-
slon's staff, also were present.
The feollowing observers were present on April 3:

William Bitting, Hill, Farrer & Burrill

Donald L. Clark, San Diegb County Counsel

Norval Fairman, Department of Public Works, San Francisco j
Maurice A. Garbell, Aeronautical Consultant, San Francisco ;
David Ingram, Jr., Consultant - Appraiser
John N. Melaurin, Fill, Farrer & Burrill

E. E. McTaggart, Calif. Department of Aeronautics

John M. Morrisson, Attorney Generals Office, Sacramento

John E. Nolan, Deputy Port Attorney, Oakland

John D. Rogers, Rogers, Vizzard & Tallett

J. Kerwin Rooney, Port Attorney, Oakland

M. N. Sherman, Department of Airports, Los Angeles

Terry C. Smith, Los Angeles County Counsel

Charles E. Spencer, Department of Public Works, los Angeles
Gerald J. Thompson, Santa Clara County Counsel

‘The following observers were present on April k:

Norval Fairman, Department of Public Works, San FPrancisco
John M. Morrison, Attorney Generals Office, Bacramento J
Terry C. Smith, Ios Angeles County Counsel i
Charles E. Spencer, Department of Public Works, los Angeles™ - ~
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ADMINISTRATIVE MATTERS

Mimites
April 3 and &, 1970

Approval of Minutes of Merch 6 and 7, 1970, Meeting. The Minutes of

the March 6 and 7, 1970, meeting were approved as submitted.

Schedule for future meetings.

future meetings:

Date

May 8
May 9

June 5
June 6

July 10

July 11
Aupgust
September 3
September 4
September 5

October 9
Qectober 10

November 6
November T

December 4
Decenber 5

Time

7:00 p.m. - 10:00 p.m.
9:00 a.m. - 3:00 p.m.

1

0:00 4.
9:00 a

.
Jn.

10:00 a.m. - 12:00 noon
{Commission meeting)

12:00 noon - 2:00 p.m.
(Joint meeting with

representatives of San
Diego Bar Association)

2:00 p.m. - 4:00 p.m.
{Commission meeting)

9:00 a.m. - 1:00 p.m.

No meeting (vacations)

10:‘:}0 a-mc - 5:00 p.m.
9:00 a.m. - 5:00 p.m.
9:00 a.m. - L4:00 p.m.

10:00 a.m. - 5:00 p.m.
9'00 a-m. - l{':OO pum-
10:00 a.m. - 5:00 p.m.
9:00 a.m, - 4:00 p.m.

16:00 a.m. - 5:00 p.m.

5 .
9:00 a.m. - 4:00 p.m.

The fellowing schedule wags sdopted for

Place

State Bar Bullding
1230 W. Third Street
Los Angeles 90017

State Bar Bullding
601 McAllister Street
San Francisco 94102

Behia Motor Hotel
998 Mission Bay Drive
San Diego 92109

Place to be determined

Bahia Motor Hotel

Bahia Motor Hotel

State Bar Building
601 MecAllister Street
San Francisco 94102

State Bar Building
1230 W. Third Street
Ios Angeles 90017

State Bar Building
601 McaAllister Street
San Francisco 94102

State Bar Building
1230 ¥W. Third Street
Los Angeles 90017
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Mimites
April 3 and 4, 1970

Personnel. The Executive Secretary reported that he had selected
Mr. Emil Craig Smay, Note editor of the Utah Iaw Review, to fill the staff
vacancy created by the resignation of Mr. Taylor, the Assistant Executive
Secretary.

Meeting with members of San Dlego Bar Asscclation., Commissioner

Uhler was designated to work out the details of the program for the joint
meeting with the members of the San Diego Bar Association to be held on

July 10.

Research contracts. Sufficient money should be transferred from

galaries to research in order to finance research contracts to be made
during the 1969-70 fiscal year. The following contracts were discussed
and the decisions indicated made:

(1) Attachment, garnishment, and exemptions from execution. The

Commission determined that the study on attachment, garnishment, and
execution should be given a high priority and that work on a background
research study should be commenced as soon as possible. The Commission
directed the Executive Secretary to execute contracts with Professor
Riesenfeld and Professor Warren to provide payment to cdver necessary
travel expenses they must incur in conferring on the study and attending
Commission meetings to diseuss the scope of the study with a view 1o
determining the nature of the study needed. The amount provided for
travel expenses shall not exceed $250. Such contracts should be made as
soon as possible so that the Commission can determine the scope of the
background study, the compensation to be paid for the study, the procedures

under vhich the study will be conducted, and soc that the consultants can

-3=
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Mimites
April 3 and 4, 1970

commence work on the study as soon as possible. It is anticipated that
the consultants will meet with the Commission st 1ts May meeting if
possible.

{2) HNonprofit Corrorations. The Commission noted that the Senate

Concurrent Resolution to authorize the study of the law relating to non-
profit corporations has been approved by the Ways and Means Committee and
sent to the floor. The Cormission determined that a research con-
sultant should be cobtalned for this study and that the compensation for
the study should be $5,000. Professor Sneed was asked to suggest persons
suitable to prepare the background study and to determine who prepared
the New York nonprofit corporations law.

(3) Sovereign Immunity {The Collateral Scurce Rule). The Commission

considered Memorandum 70-28 and the impact of the recent Helferd v.

Southern Cal. Rapid Transit Dist. case on the scope of this study. The

Commission authorized the Executive Secretary to terminate the contract
with Professor Cole and to pay the professor $250 for his services to date.
The Commission further directed the staff to prepare & reguest for authori-
ty to examine the collateral source rule generally as it applies to both

tort and contract actions. -

New topics--Interest on unliguidated claims for damsges. The Comis-

sion indicated that it believed that the subject of interest on unliqui-
dated claime for damages would be a toplc suitable for Commission study
apd that the Commission would be willing to study this topic. This view
is to be forwarded toc Mr. Elmore, special counsel to the State Bar.

1970 ILegislative Progrem. The Commission discussed the progress of its

1970 legislative program. Various amendments to bills were approved and
are set out in these Mimutes under the particular study.

wlja
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Minutes

L5 - IvvegSE Cowperin/ ATt 00 April 3.and 4, 1970

STUDY Jer—w=GONPRMM®EON ( SENATE BILL 91--ENTRY FOR SUBVEY)

The Commission considered a suggestion that this bill be amended
to make clear the extent of the right of condemmation by common carriers
on waterways to acquire terminal facilities. The Commission approved
the following amendment to Sepate Bill 91:

AMENDMENT TO SENATE BILL 91
Add amendment to Section 1238 of Code of Civil Procedure to bill.

Section 1. Section 1238 of the Code of Civil Procedure is
amended to read:

1238. BSubject to the provisions of this title, the right of
emineht domain may be exercised in behalf of the following public
uses:

* * * * *

22, Terminal facilities, lands, or structures for the
recelpt, transfer or delivery of passengers or property by any
common carrier operating over any public highway or waterwaey
in this state between fixed termini or over a regular route, or
for other terminal facilities of any such carrier.
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Minutes
April 3 and h, 1970

STUDY 36.10 - CONDEMNATICN GENERALLY

The Commission considered Memorandum 70-29 and the attached compilation
of statutory provisions dealing with eminent domain. The Commission approved
the staff suggestion that a running compilation be maintained and tentatively
approved the comprehensive statute attached to Memorandum 70~29 with the

following changes or corrections:

Comprehensive Statute § 100

In the first line, "of" should read "or."

Comprehensive Statute § 107

Revised to read:

107. "Person" includes any public entity, individual, firm,
association, orgenization, partnership, trust, corporation, or

company .

Comprehensive Statute § 108

In line 3, "municipal" was changed to "public." However, a caveat
should be sedded indicating that the term "public corporation” should be

reviewed further at a later time.

Comprehensive Statute § 110

Revised to read:

110. "Statute" means a constitutional provision or statute,
but shall not inciude a charter provision or ordilnance.

Comprehensive Statute § 360

In line 6, the word "real" was deleted.
-6
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April 3 and 4, 1970

Bducation Code § 1047

The introductory phrase "Subject to any limitations speeifically
imposed by statute" was considered superfluous and was deleted. Conforming
changes should be made in the Comment. (The same policy decision is to apply
to similar grants of condemnation authority.) The second paragraph on the
second page of the Comment to Section 1047 should be revised to include a

parenthetical deseribing the import of Education Code Section 6726.

Eduecation Code § 23151

In lines 10 through 12, the phrase "or interest therein” was deleted.

Education Code § 23619

In the next to last line of the Comment, "buildings and grounds" was

changed to "property."”

Public Utilities Code § 620

The plural "common carriers” was changed to the singular with appropriate

conforming changes.
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April 3 and L, 1970

STUDY 36.20(1) - CONDEMNATION (THE RIGHT TO TAKE--THE
LEGISLATIVELY DECLARED "PUBLIC USES" GENERALLY)

The Commission considered Memorandum TO-8 and the staff recommendsticns
contalned therein pertaining to the right to take. The Commission
tentatively determined that Government Code Section 184, Civil Code Section
1001, end Code of Civil Procedure Section 1238 and related sections that
declare particular uses to be public uses should be repeasled. However, any
provisions of Section 1238 and related sections that clarify the extent of
the right to take should be recodified in the appropriate place and a genersl
policy to codify existing law with regard to the right to take was adopted.

(:: Section 300 should be added to the Comprehensive Statutz to provide as

follows:

§ 300. Emipent dorain may be exercised only where asuthorized by statute

300. The power of eminent domain may be exercised to scquire
property for a publiec use only by & perscn authorized by statute to
exercise the power of eminent domain to acguire such property for
that use.
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Minutes
April 3 and 4, 1970

STUDY 36.2% - CONDEMNATION {THE RIGHT TO TAKE--THE RIGHT TO
TAKE A FEE OR ANY LESSER INTEREST)

The Commission considered Memorandum T0-14 and the attached background
gtudy. The Commission tentatively approved for inclusion in the comprehensive

compilation the following sections:

§ 101. Property

101. "Property" includes real and personal property and any
right or interest therein and, by way of illustration and not by
way of limitation, includes rights of any nature in water,
subsurface rights, airspace rights, flowage or flooding easements,
aircraft noise or operation easements, rights to limit the use or
development of property, public utility franchises, and franchises
to collect tolls on a bridge or highway.

Comment. Section 101 1s intended to provide the broadest possible
definition of property and to include any type of interest in property
that mey be reguired for public use. It is expected that this defini-
tion will be improved as the Commission's work on condemnstion law
progresses.

$ 102. Nomprofit college

102. "Nonprofit college" means an educational institution
that is authorized to exercise the power of eminent domain under
Section 30051 of the Education Code.

Comment. Section 30051 is a new section to be added to the Educa-
tion Code in the legislation relating to the right to take.

§ 350. Right to acquire a fee or any lesser interest

350. ZExcept to the extent limited by statute, & public entity,
public utility, or nonprofit college that is authorized to acquire
property for a particular use by eminent domain may exercise the
power of eminent domain to acquire the fee or such other right or
interest in property that is necessary for that use.

Q-
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April 3 and &, 1970

Comment. Section 350 supersedes Section 1239 of the Code of
Civil Procedure insofar as thet section specified the type of
interest--whether a fee or lesser interest-«that might be scquired
by eminent domain.

Section 350 generally codifies the former law that permitted
a public entity to take whatever interest it determined to be
necessary. See Code Civ. Proec. § 1239(L)(local public entities).
However, under former law, most privately owned public utilities
were permitted to acquire only an easement unless the taking was
for "permanent buildings." See Code Civ. Proc. § 1239{1).

"Property” is broadly defined in Section 101 of the Compre-
hensive Statute to include the fee or any interest or right in
propexrty.

Note. Only the interest that is necessary for a particular
use may be taken. The decision of what interest is necessary and
the procedures for making such decision and the related decisions
concerning the issues of "necessity"” are a separate subject.

-10-
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April 3 and 4, 1970

STUDY 36.25 - CONDEMNATICN (THE DECIARED PUBLIC USES--BYRCQADS)

The Commission considered Memorandum T0-30, the attached Tentative
Recommendation {revised 3/19/70), and the background study. Section 4120.1,
to be added to the Streets and Highways Code (page 1% of the Tentative
Recommendation), was revised to provide that a property owner's request for
a byroad is not to be denied without a public hearing. The Comment to this
gection was revised to indicate that the board of supervisors, in reviewing
such request, should consider the necessity for the lmprovement to provide
access and the relative hardship to the party sgainst whom the easement is

established and the one seeking the improvement.

-11-



Minutes
April 3 and 4, 1970

STUDY 36.202 - CONDEMNATION (THE DECLARED PUBLIC USES--
CONDEMNATION BY SPECIAL DISTRICTS)

The Conmission considered Memorandum 70-16, Tables I, II, and IIA
attached thereto, and the First Supplement to Memorandum 70-16. The
Commission approved the staff recommendations to amend Health and Safety
Code Section 8961 and to add Section 13070.1 to the Public Resources Code
in the form set forth in the First Supplement to Memorandum 70-16. The
Commission directed the staff to review Memorandum 70-16 and to identify
those special districts which might possibly be affected by the repeal of
Code of Civil Procedure Sectiorn 1238, and, when the tentative recommendation
relating to the right to take is distributed, to direct attention to this

aspect of the recommendation.
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April 3 and L4, 1970

STUDY 36.203 - CONDEMNATICN (THE DECLARED PUBLIC USES--
CONDEMNATION BY CITIES AND COUNTIES)
The Commission considered Memorandum TC-26 and spproved the staff
recommendations to add Sections 25350.5 and 3735%0.5 to the Government Code
in the form set forth in the exhibits to the Memorandum subject to the

deletion of the introductory phrase in each section.
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April 3 and 4, 1970

STUDY 36.204 - CONDEMNATION (THE DECLARED PUBLIC USES--
CONDEMNATION FCR STATE PURPOSES)

The Commission considered Memorandum T0-27 and the First Supplement to
Memorandum 70-27. The staff was directed to contact the Department of
General Services and request their review of the statutes authorizing
condemnation for state purposes to determine what, if any, changes are
needed to reflect current practices and provide desirable procedures for
that Department. The Commission tentatively approved the Comment to the

repeal of subdivision 2 of Section 1238 of the Code of Civil Procedure.
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STUDY 36.205 - CONDEMNATION (THE DECLARED PUBLIC USES--
CONDEMNATION FOR FEDERAL PURPOSES)
The Commission considered Memorandum 70-18 and tentatively approved
the Comment to the repeal of subdivision 1 of Section 1238 of the Code of

Civil Procedure.

M
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April 3 and Lk, 1970

STUDY 36.206 - CONDEMNATICN (THE DECLARED PUBLIC USES--
CONDEMNATION BY “PRIVATE" PERSONS GENERALLY )

The Commission considered Memorandum 70-25 and the attached background
materials. The Commission directed the staff to contact Mr. Wallace S. Myers,
the attorney of record for Melchior Linggi, snd attempt to discover the
complete factual background and eventual outcome of the Linggzi case. The
Commission tentatively determined that no "private" person should have
condemnation authority for a purpose other than to mske sewer connections
and deferred its decision whether even such limited asuthority should exist.
However, the Commlssion directed the staff to prepasre for future consideration
an appropriate section recodifying the substance of Section 1238.3 of the
Code of Civil Procedure, which provides condemnation authority for nonprofit

hospltals.

-16-
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April 3 and 4, 1970

STUDY 39 - ATTACHMENT, GARNISHMENT, AND EXEMPTIONS FROM EXECUTION
The Commission determined that the study on attachment, garnishment,

and execution should be given a high priority and that work on & back-
ground research study should be commenced as soon as possible. The Com-
mission directed the Executive Secretary to execute contracts with Pro-
fessor Riesenfeld and Professor Warren to provide payment to cover neces-
sary travel expenses they must incur in conferring .on the study and
attending Commission meetings to discuss the scope of the study with a
view to determining the nature of the study needed. The amount provided
for travel expenses shall not exceed $250. Such contracts should be made

as soon as possible so that the Commission can determine the scope of the

background study, the compensation to be paid for the study, the procedures

under which the study will be conducted, and so that the consultants can
commence work on the study as soon as possible. It is anticipated that
the consultents will meet with the Commission at its May meeting if

possible.

-17-
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STUDY 52 - SOVEREIGN IMMUNITY (SENATE BILL 94)
The Commission discussed the plan or design immunity provision of
Sepate Bill 94. After considerable discussion, the Commission approved
the following amendment to the bill and revised Comment to the plan or

design immunity provision of the bill:

‘)

Amendment: On page 3, line 12, of the printed bill as amended in

the Senate March 19, insert a period after "property" and
delete "or the condition had become" in line 12 and all of
lines 13, 1k, 15, and 16.

Revised Comment:

Comment. Section 830.6 has been amended to modify the holding
in Cabell v. State, 67 Cal.2d 150, 430 P.2d 34, 60 Cal. Rptr. 476
{1967). Under Cabell, the "plan or design immunity" provided by
Section 830.6 allows a public entity to permit the continued exist-
ence or operation of an improvement merely because there was some
Justification for its plan or design at the time it was originally
approved even though subsequent to the construction of the improve-
ment a condition arises that results in the property's being in a
dangerous condition. ©Such a condition might arise, for example, by
an increase in the number of persons using the improvement, by a

change in the nature of the use made of the improvement, or by a
change in the conditions in the general area of the improvement,

Subdivision (b), of course, operates only in cases where the
immnity conferred by subdivision (a) otherwise would preclude re-
covery. If the action is not one to recover "for an injury caused by
the plan or design" of a public improvement, if the plan or design
did not receive discretionary approval {see, e.g., Johnston v. County
of Yolo, 274 Adv. Cal. App. 51, 79 Cal. Rptr. 33 (1960)), or if there

1s no substantial evidence to support the reasonableness of the plan~

ning decision (see subdivision {a)), the additional factors mentioned
in subdivision (b) need not be considered by the court. However, if
the trial judge determines that subdivision (a) would apply to the
case, he mist also determine whether the factors mentioned in sub-
division (b) have been established. The immunity is not overcome
unless the trial judge is persuaded by a preponderance of the evi-
dence that a "dangerous condition" existed at the time of the
acecident iIn question. Thus, he must be persuzded that the condition
created "a substantial (as distinguished from a minor, trivial or
insignificant) risk of injury when such property or adjacent proper-
ty is used with due care in a manner in vhich it is reasomsbly fore-
seeable that it will be used." See Section 830(a)., Similarly, he

-18-
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rmst be persuaded by a preponderance of the evidence that the
defendant public entity had knowledge of the dangerouse condition
for a sufficient pericd of time to take remedial measures and that
action or lpaction of the public entlty was unreasonable.

Subdivision (d) has been added to permit the court or any
party to the action to require that the issue . presented when the
special defense provided by this sectlon is pleaded be tried sepa-
rately and prior to the trial of any other . issues in the case.
If the factors specified in subdivision (b} are established to the
satisfaction of the court, neither Section 830.6 nor the determina-
tions .made by the court pursuant to either subdivision of this sec~
tion have any further bearing in the case. BSpecifically, elimination
of the plan or design imminity by operation of subdivision {b) does
not relieve the plaintiff of the basic evidentiary burden of proving
to the satisfaction of the trier of fact that the several conditions
necessary to establish liability--including the fact that the proper-
ty vas in a dangerous condition--existed. Nor does it preclude the
public entity from establishing (under Section 835.4) the immunizing
reasonableness of its action or inaction (see Cabell v. State, sugra)
or affect any cther Iimmmunity or defense that might be avallable to
the public entity under the circumstances of the particular case.

-19-
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STUDY 52 - SOVEREIGN IMMUNITY (ASSEMBLY BILL 126)
The Commission approved amending AB 126 to make its operative date
Janmuary 1, 1970, and to make various provisions of the bill not appli-

cable to claims presented prior to that date.

-20-
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STUDY 52.40 - SOVEREIGN IMMUNITY (THE COLLATERAL SOURCE RUIE)
The Commission considered Memorandum 70-28 and the impact of the

recent Helfend v. Southern Cal. Rapid Transit Dist. case on the scope

of this study. The Commission authorized the Executive Secretary to
terminate the contract with Professor Cole and to pay the professor $250
for his services to date. The Commission further directed the staff to
prepvare a request for authority to examine the collateral socurce rule
generally as it applies to both tort and contract actions involving both

private and public parties.

Pl
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STUDY 60 - REPRESENTATIONS AS TO CREDIT OF THIRD PERSON
The Commission considered a suggestion of the Executive Secretary
that the proposed legislation be revised as indicated below, and after
discussing the suggestion, the revision set cut below was approved.

Section 1. Section 1974 of the Code of Civil Procedure
is amended to read:

1974. No perses-is-iiable evidence is admissible to
charge a person upon a representation as to the credit of
a third person, unless such representation, or some memo-
randum thereof, be in writing, and either subscribed by or
in the handwriting of the party to be keld-isebie charged .
This section is a Statute of Frauds provision and is to be
applied in a mamner that is consistent with the manner in
which subdivision 2 of Section 1624 of the Civil Code is

applied.

Comment. Section 1974 is amended to make clear that it is a
Statute of Frauds provision and is to be applied as such., The
amendment revises the first sentence so that it reads the same as
it read prior to its amendment in 1965. This will make clear that
the section is a rule of evidence, not a substantive provision.

See Bank of America v. Butchinson, 212 Cal. App.2d 142, 27 Cal.
Rptr. 787 (1963). The second sentence is added to make clear that
the section is to be interpreted in a manner consistent with the
"suretyship" clause of the Statute of Frauds which requires a writ-
ing to charge a person with a "special promise to answer for the
debt, default, or miscarriage of another." The most significant
effect of the second sentence is to mske constructions of the gen-
eral Statute of Frauds applicable in cases where the representation
is made under circumstaunces vhere there is an estoppel to assert
the Statute of Frauds, where a fiduciary acting in a confidential
relatlonship to his prineipal and owing him a duty to deal honestly
with him nevertheless defrauds him, or where the defendant receives
a benefit to himself. See Momarco v. Io Grecn. 35 Cal.2d 621, 220
P.2d 737 ({1950)(estoppel); Gerhardt v. Weiss, 247 Cal. App.2d 11h,
55 Cal. Rptr. 425 (1966 }(confidential figuciary relationship);
Michael Distrib. Co. v. Tobin, 225 Cal. App.2d 655, 37 Cal. Rptr.
518 (196L)(benefit to defendant). See Civil Code Section 2794(1),
(4)(venefit to defendant). See also Sunset-Sternau Food Co. v.
Bonzi, 60 Cal.2d 834, 389 P.2d 133, 36 Cel. Rptr. 741 (106L).
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STUDY 65.40 - INVERSE CONDEMNATION (AIRCRAFT NOISE DAMAGE)

The Commission heard and considered presentations by Mr. John D. Rogers,
San Francisco attorney, and by Dr. Maurice A. Garbell, aeronautical engineer-
ing consultant, as well as helpful and enlightening commentary from the other
cbservers present,

The Commission determined that it would be impossible at this time to
provide satisfactory statutory standards or presumptions based on noise or
distance that would sid in the determination of ligbility for aircraft noise
damage. The changing technology for measuring noise and the tremendous number
of variables with respect to both use of the "damaged" property and aircraft
operations make it both impracticable and undesirable to fix specific statutory
criteria.

The Commission directed the staff to prepare a statutory statement that
there is a taking or damaging within the meaning of Section 1% of Article I
of the California Constitution for significant--as contrasted with trivial or
de minimis-~demsge to property measured by loss of market value which is
caused by aircraft noise. With this principle in mind, the staff was further
directed to prepare a memorandum identifying the remeining issues and problems

associated with inverse liability for aircraft noise damage.

-23-
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STUDY 76 - TRIAL PREFERENCES

The Commission considered Memorendum 70-21 and the attached tentative
recommendation and determined that this topic should be dropped from the
Commission's agenda. The request to drop this topic should indicate that
the Commission has solicited the view of the presiding judge of the superior
court in each county and the overwhelming consensus of these judges is that
the statutory preference provisions create no significant problems of

Judicial administration.
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Date

April 3
April L

June 5
June &

July 10

July 11

August

September 3
September L
September 5

Octcber 9
October 10

November 6
November 7

December b
November 5

TENTATIVELY ADOPTED

SCHEDULE FOR FUTURE MEETINGS

Time

10:00 a.m., - 5:00 p.m.
9:00 &.0. - 3:00 Pamq
9:30 a.m. - 5:00 p.m.
g:00 a.m. - 4:00 p.m.
9:30 a.m. - 5:00 p.m.
g:00 a.m. - 4:00 p.m.

10:00 a.m. - 12:00 necon
(Commission meeting)

12:00 noon = 2:00 p.m.
(Joint meeting with

representatives of San
Diego Bar Association)

2:00 p.m. - 4:00 p.m.
{Commission meeting)

9:00 a.m, - 1:00 p.m.

No meeting (vacations)

9:30 a.m. - 5:00 p.m.
9:00 a.m, - 5:00 p.m
9:00 a.m. - 4:00 p.m.
9:30 a.m. - 5:00 p.m
9:00 a,m. -~ 4:00 p.m
9:30 a.m. ~ 5:00 p.m.
9:00 a.m. - 4:00 p.m.
9:30 a.m. -~ 5:00 p.m.
9:00 a.m. - 4:00 p.m,

Place

State Bar Building
601 McAllister Street
San Francisco Ok102

State Bar Building
1230 West Third Street
Los Angeles 90017

State Bar Building
601 McAllister Street
San Francisco 9hl0O2

Bahia Motor Hotel
998 Mission Bay Drive
S8an Diego 92109

Place to be determined

Bahia Motor Hotel

Bahia Motor Hotel

State Bar Building
601 McAllister Street
San Prancisco 94102

State Bar Building
1230 West Thrid Street
Los Angeles Q0017

State Bar Building
601 McAllister Street
San Francisco 9102

State Bar Building
1230 West Third Street
Los Angeles Q0017
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'Heaaurea Aypgoveﬂ ;[ Cmitbee and Sent to Floor 1n Second House

BCR 7 {inidrse condemnation authorizatioﬁg

SCR 8 authority to study existing topics
oo 8B 266 proof of foreign official records)
T AR 123 rule againat perpetuities}

m;su@__’mat H&ve Passed ﬂne House

AB 126 ( statute of 11mi'ﬁa‘bions in actions againsthpuhlie entitiea) .
{heeu'ing by Senate Judiciary Ccnmitteé scbedul.ed for March 31)

. 'AB l'?l. (real .property leases}
" : (&earing by Senate Judieiary cmwbee scheauled for Ha.rch 31)

i '_?E;-.SB 91 (entry for survey, tasts, ete. ) ;
T (na!: séheduleﬂ for hes.ring in hsaembly)

gSB 9‘5 Egeneral evidence ‘bill} SR
S (bearins by Aasembly J'udiciary ccmittee scheduled for March 30}

h SB 98 (ficti.t:l.oua businus nms) B T '

- o (he"i“g by Aﬂmlr Judiciarar Gemi’etee senaauled for March 30)
| - 88 129 hés 1psa lcq_uitur) E :

- (hearing by ﬂ’smlr J lﬁiciarar camttee scheﬂuled for March 30)

' sca 6 (new topie--pemits atudy of nonprofit. corporatim law) .
{to be heard by Hags and li!earm Comittee, prabably on March 31)

Vnea.surs o0 mrd neaaig in First ste

wo

: AB 121& (quust-cmmity property) :
| Lleasures Still. in Gm1ttae 1n First Hpuae

e AB 125 (a.rbitration 1n condenmatian cas@&) ’ '
, (Apprmred by Assembly Judiclary. t‘.mittee' scheduled for hearing
by A’ﬂém’bly' Ways and Means Ceumiittee on Merch 3L. Various state
. départments have ‘persusded the bEparhnent of. Finance to oppose
. the bill on the ground that it would substantldlly increase prop-
erty acquisition costs.  We have nsked the Legislative Analyst -
~and theé Departmént Of Finance to review their f.-ost analysis of
this bill.) = - ;

LA

88 90 (representatiens as to aredit)
{Hearing by Senate Judiciary Committee scheduled for March 31
Bill is opposed by California Real Estate Associatim ana California
Bankers Association Yy




" ’ "’: » \! .‘

8B 92 (plan or design immunity)
{Hearing by Senate Judiciary Cummittee scheduled for March 31. We
ere amending bill in an attempt to obtain sunething acceptable to
the committee.)

- Measure "Held" in —Comnitteé :

SB 9& {general govermental liability recmmen&ation)

(This bill is held in commitiee because a motion to report out the
"pill failed. We need spproval of 2 majority of the ‘members of the
coumittee (7) before the committee will consider the bill again.
The primary reasbn why the bill was ‘defeated in the committee is
that the reccismendation on the plan or design immunity was not
-acceptable. ‘We are attempting to work out a campromise ap this
bilt and may be able to save it.)
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Measures That Have Passed One House

AB 123 (rule against perpetuities)

AB 171 (leases)

SB 95 {general svidence bill)

SB 98 (fictitious business names)

$B 129 {res ipsa loguitur)

SB 266 {proof of foreign official records)

SCR 6 (one new topic--civil procedure was deleted by amendment in
Assembly Judiciary Committes)

SCR 7 {inverse condemnation)

SCR 8 (existing topics)

Meagures on Third Reading in First House

AB 12k (quasi-community property)
AB 126 (statute of limitations in actions against public entities)

SB 91 (entry for survey, tests, etc.)

Measures 3till in Comittee in First House

AB 125 (arbitration in condemnation cases){approved by Assembly Judiciary
Committee, to be heard by Assembly Ways and Means Committee)

SB 90 (representations as to credit)(to be heard by Senate Judiciary
Committee)

88 92 (plan or design immunity)(to be heard by Senate Judiciary Committee)

Measures "Held" in Committee

SB 94 (general governmental liability recormendation) (This bill is held
in committee because a motion to report ocut the bill failed. A
primary reason why the bill was defested in comittee is that
the exception for the plan or design immunity includes streets
and highways. We are attempting to work out a compromise on
this bill and may be able to save it.)
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April 3, 1970.

California Law Revision Commisgion,
School of Law = Stanford University,
Stanford, California 94305

Working Paper CLRC 70-2

Supplementary Information and Exhibits
To Working Paper CLRC 70-1, March 4, 1970

At 2 meeting of the California Law Revision Commission {CLRC)
held on March 6, 1970, initial suggestions were preseated to arfive at techni-
cal criteria for a presumption as an aid in establishing causation of claimed
diminution in property value by noise emanating from aircraft operations.
The courtesy extended by the CLRC to the writer in hearing and discussing
his suggestions at the afore-mentioned meeting, and a further invitation to
him by the Commission to make an additional presentation at the forthcoming
meeting on April 3, 1970, is greatly appreciated.

To facilitate an examination by the Members of the CLRC of supple-
mentary technical documentation, we take pleapure in presenting herein a
concise outline of additional information on the technical and scientific back-
-ground which, in our opinion, could serve as a foundation for a statutory
presumption that should be fair, competent, useful, and reasonably immune
from successful rebuttal., The attached Exhibits provide ready reference to

pertinent documents.

I. RUNWAY LENGTH AND DISTANCE AS PRESUMPTIVE CRITERIA.

There can be little doubt that both the runway length and the distance
from a specified reference point to a property can be measured readily and
accurately at a relatively low cost, and that presentation of evidence thereon
in court should require but a short span of trial time by experienced and
capable counsel.

However, there are cardinal problems which must be recognized
and considered in any endeavor to fix specific values for a suggested
Hrunway-length and distance' criterion. The writer re spectfully submits

the following:
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1. Runway Length.

a. In current operation, the 6,000-foot runway length suggested as a

Threshold value by John D. Rogers, Esq., is in fact a conservative
Mow! value of the length of runways usable for presumably noise jet
transport airplanes.

b. Developmentscurrently in the field-test stage of industrial experi-

mentation are directed toward STOL (steep take-off and landing})
operations on 4,000-foot runways. Exhibit A, comprising copies of
pages 40, 41, 43, 46, 51, and 52 of "Aviation Week and Space Technology,'
dated May 19,1969, illustrates the effort currently being pursued by.The
Boeing Company. Elsewhere, Eastern Air Lines and American Airlines
have, for some time now, carried out experimental STOL operations in

the New York Area with a four-engine Breguet turboprop airplane under
the sponsorship of the McDonneli-Douglas Corporaticn.

: C c. Future STOL programs currently outlined by the FAA in Exhibit B
‘ {a portion of page 46 of "INTERAVIA Review of World Aviation,"
January 1970} and by major United States airframe manufacturers
{Exhibit A, page 43} are aiming toward runway lengths of 1,500 feet
and 500-to~1,000~foot turning radii on approach and climbout.

2. Distance.

Since "distance' relates to the geomeiry of a presumably typical
flight path, which flight path the writer understands is in compliance with
federal requirements and not subject to control by the airport, it would
appear necessary to establish a close and statistically significant cerrela-
tion between ''distance’ and ''noise level' at a specified location and time.
The writer has found that such a correlation does exist, but that it is extremely
complex and may be overwhelmingly affected by other factors, such as:

a. The orientation and motion of an aircraft relative to the respective
point of cbservation.

b. The configuration of the terrain and man-made structures in the
vicinity of the runway and of the point of observation.

" e. Weather conditions prevailing at the time and place of obgervation.

: For example, properties located at a relatively short distance directly
aft of the threshold of a take~off runway (see the location marked with a triangle
‘ C on page 23 of Exhibit [} may not experience exorbitant noise level during the
initial period of a take-off roll, yet, as related on page 24 and in Fig. 6 of
Exhibit C, intense noise may be experienced by sucha location up to 120
geconds — from 3-4 miles away - after the beginning of the take-off roll, when
the departed aircraft makes a turn underneath a sharp temperature inversion
andfor in front of a mountainous cbstacle. :
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Resuming the subject of the currently proposed STOL developments,
the greater mobility and maneuverability of STOL aircraft foreshadowed by
the FAA (Exhibit B} is expected to expand the area of noise-making potential
from a relatively narrow band centered on the runway centerline to a pattern
of horseshoe-ghaped slices of terrain oriented at various, generically unpre-
dictable, angles to the runway centerline. Therefore, it is anticipated that
little correlation might be had in future operations between noise and distance
measured along or normal to the runway centerline. However, distance may
remain a useful criteria for other purposes, as explained in Section L

As a corcllary of the foregoing considerations it is submitted that
presumptive criteria limited to runway length and distance aione would not
necessarily provide any identifiable indication of a change in the nature and
burdensomeness of aircraft operations with respect to a specified property.
This problem is mentioned here with reference to the beginning date of a
claimed worsening or lessening of 2 noise burden attributed to aircraft
operations,

II. NOISE CRITERIA.

C The exhibits attached hereto illustrate the limitations of "average'
aircraft noise surveys and forecasting methods in defining any specific,
actually existing, aircraft noise situation that might be the subject of an

inverse~condemnation action.

The exhibits and our accompanying disdussions are not intended in
any way to minimize the value of the survey and ferecasting methods
employed in setting forth data for community-planning purposes, or to
criticize the technical or scientific foundations of the more recent noise-
measurement concepts and energy-summation concepts employed therein; the
same basic concepts are used by us also in the formulation of the total noise
exposure (TNE) actually measured at a specific location and at a specific time.

Exhibit D, appended hereto, which compzrises the front cover, the
inside of the front cover, and pages 1, 23, and 25 of the Report "Land Use
Planning Relative to Aircraft Noise,” by Bolt Beranek & Newman, Inc.,
October 1964, contains in the above-noted pages statements {which we have
underscored) defining the scope and purpose of that report.

Exhibit E, appended hereto, which comprises the title page and
pages 1-2, 3-4, 21, 27, 44, and 45, of FAA Report DS§-67-10, contains
statements (underscored by the writer for emphasis} relative to the scope
and purposes of that report, the limitations of the earlier report {Exhibit D
hereof), and the justification of the sound-pressure-level measurement
through an N-filter (expressed in "dBN" and, more recently, in "dBD'") as

C a short-cut substitute for the more accurately determined “perceived noise
level," expressed in PNdB.

Exhibit F, appended hereto, comprises the front cover page, page i,
and pages L through 5, of the court transcript of the testimony of Mr, Dwight
E. Bishop, on January 9, 1969, in the record of Civil Action No. 343860, in
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the Superior Court of the State of California, in and for the County of Alameda.
The transcript sets forth the qualifications of Mr. Bishop as an acoustical
engineer in the firm of Bolt Beranek & Newman, Inc., and identifies Exhibit 5
in that Action as a copy of the document from which pages were copied and
appended hereto as Exhibit D.

Exhibit G, appended hereto, comprises the front cover page, page i,
and pages 9 through 40 of the court transcript of the crosa-examination of
Mr. Bishop in the same Action on January 16, 1969. The document on the
HCNR concept mentioned in Exhibit G is the same document from which
pages have been abstracted and copied to form Exhibit D hereof. The "TNE"
concept mentioned in the testimony of Mr. Bishop is the same as that outlined
in our Working Paper "CLRC 70-1", dated March 4, 1970, except that we have
now replaced the use of the quantity "A-scale decibel plus 14," desired by Mr.
Bighop, with the use of the quantity '"N or D-scale decibel plus 7" as a more
representative shortcut measure for the simplified determination of the per-
ceived noise level and its duration correction (if any}. FAA document
"DS-67-10" mentioned on page 22 of Exhibit G is the document partly copied
in Exhibit E.

In order to facilitate perusal of the relatively voluminoué Exhibit G,
- we have set up a brief topical index for ready guidance to pertinent pages and
e lines, at the beginning of Exhibit G.

Exhibit H comprises a news release dated 24 December 1969,
issued by the International Civil Aviation Organization (ICAQ}, of which the
United States Government is a member. The Chief Information Officer has
informed us, in a letter dated 11 March 1970, that the full Report of the ICAO
Noise Meeting in Montreal, December 1969, will be available in the near
future. We have placed an order with the ICAO Distribution Unit for a copy
of that Report and shall be glad, upon its receipt, to advige the California Law
Revision Commission of its contents.

III. A DISTANCE PARAMETER FOR USE
WITH THE TNE/PNIL CRITERION.

It is submitted that an ancillary distance criterion could be usefully
included in a proposed statute based on the TNE criterion to minimize the
complexity of both the establishment of evidence by plaintiffs and the verifica-
tion and possible rebuital thereof by defendant. A hypothetical example for
consideration is a consolidated action by a number of individual plaintiffs
against 2 common defendant. The problem is a presumable requirement that
overburdening of the stated TNE and PNL criteria be proved for each individ-
ual plaintiff property. The suggested solution is a statutory presumption that
if straight lines are drawn on a map comprising the depiction of all properties
involved in a consolidated action between all points at which an overburdening
of the TNE/PNL criterion has occured, all properties wholly or partly covered
by the enveloping alosed polygon be deemed to have satisfied the proposed
presumption of claimed diminution in property value by noise emanating from
aircraft operations, The following sketch is an illustration of the suggested
procedure, in which the criterial closed polygon is A-B-E-F-G-H, assuming

()
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that all points shown, namely, A-B-C-D-E-F-G are monitoring points with
noise records and can be proved to have overburdened the TNE/PNL criterion
within' the legally applicable time period. TPoints X, ¥, and Z represent
properties for which no instrumental noise measurements and TNE calcula-
tions are available. In accordance with our suggestion, property X would be
deemed to have an overburdened TNE/PNL criterion. Properties Y and Z
would nét.

An 8-page brochure on a monitoring system, currently in an advanced
stage of development and recently tested at the Stuttgart International Airport
in Germany, is appended as Exhibit I. The esquipment described in the brochure
provides 2 permanent record of N-filter or A-filter noise-level readings, second
by second, and is capable of computing and printing the cumulative value of
TNE for one or more observation points.
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The foregoing comments and Exhibits are respectfully submitied to

the Commission for its consideration. We offer our renewed gratitude to the
Commission for its courtesy and patience in considering this unavoidably
extensive, yet necessary, reference material,

Respectfully submitted,

g Maurice A, Garbel
President
MAURICE A.GARBELL, INC.

Appended Exhibits:
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Excerpts from "Aviation Week and Space Technology'.
Excerpt from "INTERAVIA Review of World Aviation'.

Excerpts from Garbell Report, '"The Jet~Noise Problem at .
Bayside Manor and Means for Its Alleviation'.

Excerpts from BBN Report No.821, "Land Use Planning .
Relating to Aircraft Noise'.

Excerpts fromn FAA Report DS-67-10.

Excerpt from record of Civil Action No. 343860, Superior
Court, State of California, County of Alameda.

INDEX to Exhibit G.
Excerpts from record of Civil Action No.343860, Superior
Court, State of California, County of Alameda.

News Release "Major Progress Made Towards Solution to
Aircraft Noise Problems' by ICAO.

Hewlett-Packard Aircraft Noise Monitoring System Brochure.
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Boeing achieved short-field capability i 737 transport with modifications shown in photo. In final configuration, Krueger flap
was extended all the wey to fuselage. Note protrusion of engine naceile, Incorporated as a sound reduction measure.

Aviation Week pilot report:

Boeing Modifies 737 for Operations fron

By C. M, Plattier

this AVIATION WEEK & Space TECH-

Seattle-Boeing Co, has demonstrated to
the airlines a short-field version of ifs
twin-engine 737 transpoit capable of
operating into 4,000-ft. runways to de-
termine the demand for a jet transport
of this type.

Aifline evaluation of the modified
company-owned 737-100 began in April

T

and was nearing completion early this
month. Representatives of 25 U.S, and
foreign carriers were invited to cvaluate
the aircraft.

The modified 737, fitted with leading-
edge boundary-luyer control, high-ift
devices of increased power and an im-
proved braking system was flown by

Je T P )

NoLoGY pilot Apr. 24,

The 73T retained the same good han-
dling qualities as the production version
despite reduced takeoff and landing
speeds. The improvemenis in decelera-
tion on both wet and dry runways stem-
ming from increased braking and new
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Trailing edge Aaps of 737 were enlarged by increase in area of thirg segment. Total defiection is 50 deg., 40 deg. mid ftap plus
R e e ettt Hlan. Setinas are in terms of mid flap, which is set at 40 deg. for fanding.
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can operate from 4,000 ft. runways.

hort Airfields

shrust reversers were especially impres-
sive.

The airline evaluation phase of the
short-field 737 development program
jollowed a flight research program be-
~un last fall. Boeing officials said there
was a general expression of enthusiasm
by the airlines for this first step toward
a STOL aircraft. -

In the next several months,” Boeing
will assess zirline reaction and the eco-
aomics of phasing the modifications
into production hardware. Decision on
which of the modifications will be in-
gorporated into producticn hardware is
expected before mid-summer.

If the company decides to procecd
with a short-field modificatipn package
it would be available in early 1971
Possible options are:

mOffering a short-field 737-200 for
operation into runways as short as 4,000
£t. Such an aircraft probably would in-
corporate the bulk of the aerodynamic
and braking modifications tested. If
short field lengths weren't critical for
some customers, the performance jm-
provement could be translated into in-
creased payload. Ie operations from 2
4,000-f1, strip, takeoff weight could be
increased from 88,500 to 98,300 1b.
with a standard 737-200, presuming a
new Pratt & Whitney 15,500-1b.-thrust
JTSD would be used. A 9-kt. reduction
in approach speed and improved brak-
ing would allow substantially greater
paylicads to be landed although the pre-

Avlation Week & Spsce Technology, May 19, 1869

it

Joeing has used this 737 modified for short-dield ope
Modifications ing

ration 1o demonstrate the configuration’s capability to airlings, The aircraft
lude ngsewheel brakes and improved thrust reversers.
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Stopping distance of short-field 737 was decreased by the addition of nosewheel
hraking. Brakes used in demonstration aircralt (above) were modified main gear
brakes of @ Lockheed F-104 fighter, The braking system Incorporates automatic
gperatlon, which in one landing brought the aircraft to a halt in 1,600 f, from
touchdown at 2 weight of 85,850 b, Deceleration level was about ¥g.
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mined,

= Offering @ stretched 737 and in-
corporating the lLift and braking im-
provements to obtain the same ficld
length performance as the present 737-
200 but with a larger payloast.

a Offering as optional equipment only
selected elements of the product im-
provement package such as nose-wheel
brakes, This fragmentary approach
would be the minimum that would be
done, an official said.

Whatever the choice in terms of fu-
ture 737 developments, the research has
direct application fo new aircraft de-
signs & Bocing official said, These in-
clude the 767 and 751 study efforts {sce
box).

One benefit of the 737 research pro-
gram is the flight test experience in
noise reduction. Although noise reduc-
tion is pot necessarily linked to the
short-field aspects, the company took
advantage of the opportunity to expeti-
ment with acoustic intet treatment. The
results have not yet been analyzed, al-
though the glass fiber and metal sand-
wich materials used appeared to be ef-
fective,

‘The flight evaluation included basic
air work at slow-speeds, stalls at differ-
ent flap settings, with and without
boundary layer control, and landings at
Paine znd Boeing Fields. Bocing test
pilot, Raymond L. McFherson, flew in

Boeing STOL Program
Retton, Wash.—Boeing Co. is discuss-
ing with aictines an advenced short
takeoH and landing STOL passenger
aircraft, designated mode! 751, which
would be capable of operating into a
1,500-ft, field with a i50-passenger
payload,

The 751 design is part of a broad
STOL research effort headed by
Richard D. FltzSimmons, directer of
product rasearch at Boeing's Cor-
mercial Airplane Div. (AWAST Oct. 7,
p. 43)

The 751 would be powered by four
lift engines swung out from the side
of the fuselage. They would be re-
tracted Into the fuselage for cruise
flight. Two different types of hift
engine are under consideration—
high-bypass-ratio turbofans and turbo-
let engines with sound suppressors.

Wing-mounted powerplants would
be high-bypass-ratio turbofans in 2
thrust category epproximately half as
large as the 43,500:1b.thrust Pratt &
Whitney JTOD powering the 747. No
such enging exists at this time, how-
sver,

The 751 is based on the 737 con-
figuration, aithough the fuselsge
would be stretched to accommodate
150 passengers.
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Engine infet of Boeing shortfield 737 has been modified to provide nolse attenua-

tion, Changes include single ring, visible as white clrcle within inlet, which has been
treated with sound suppression material. In addition, the inlet has been axtended
forward 2714 in. by the insertion of & constant-section plug. )

the right seat as host pilot during the
1:19 min. flight originating from and
terminating at the Bocing Field flight
line.

“Fhe leading edge slats of the Boeing-
owned 737, serinl number N73700,

were fixed in the fuli-down position.

This resulted In a maxiroum placard
speed of 230 kt. The fixed leading edge
stats, had a longer chord length than the
standard 737 slat, Trailing edge flaps,
however, were adjustable to takeoff
setting of 5 deg. or landing approach
setting of 40 deg.

Calculated takeoff speeds were 14 kt.
slower thap would be used in a standard
737-200 aircraft at the same 90,600 Ib.
welght. Speeds were, Ve and Vi, 1i4
kt. and Vg, 119 kt., assuming boundary
layer control was working.

Boundary layer control is applied
only to a short section of each wing
leading edge through a 30-in. slot
inboard of the engine plyon. Air is
vlown over the wing at this point 1o
maintain attached airflow at slow speed
because of a tendancy for the wing to
stall early in this area,

Air was supplied to the slots by the
auxiliary power unit, but in a production
configuration both the auxiliary power
unit and engine compressors would be
used as sources,

After- rotation speed was reached on
takeoff, the nose was raised to a 20-deg.
attitude and the twinjet lifted smoothly
from the runway.

A climb was established to dodge

. numerous clouds in the vicinity, and the

airc;aft was leveled out at 6,500 ft. for

aviation Week & Space Technology, Masy 19, 1969

a check of handling qualities. With 5-
deg. takeoff flaps and a speed of 118-
120 kt., Vo, banked turns of 30 and 45
deg. were flown with boundary layer air
on. :
Even in the steep banks, the 737
handled well, with ample reserve of
pitch and roll control. There was no
detectable difference in control effece
tiveness at these speeds when the
boundary layer air was shut off. '
in a descending turp and i a 60 deg.
bank with boundary layer off, light
buffeting was encountered when the
nose was palled up but the wing re-
attached immediately after back pres-
sure was relaked,
Fiying at 100 kt. using power tp
maintain airspeed, roll, yaw and pitch
control remained effective. Banked
turns up to 20 deg. were made. The
powerful influence of the spoilers §t
these slow speeds was apparent how-
ever. Spoilers raise past a given wheel
throw to assist in roll control and the
asymmetric drag and lift situation be-
tween wings makes it difficult to keep
control inputs in phase with the reac-
tion of the sircraft. McPherson's advice
to utilize rudders more helped solve
this pilot-induced oscillating tendancy
particularly in the stalling mancuvers.
Both rapid eatry and 1-kt. stall
entries were done with S5-deg. flaps.
With boundary layer control off, the 737
began shuddering just under 100 kt. in
a rapid entry and stalled with the con-
trol column aft at 93 kt. With bounddry
layer air on, stall speed was 83 kt.
Using foll 40-deg. landing flaps anc
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Landing parformance characteristics of the short-field 737 and the standard 737.200
are compared above. Approach spead (upper chart) and landing field length {lower
chart) are plotted against landing weight, The short-field version exhibits a 9.-kt.
average reduction in landing approach speed with no increase in approach thrust.
Landing field length requirements are for wet runway conditions,

boundary layer control, a stall speed of
83 kt. was noted.

Roundary layer conirol with full
flaps provided such gentle stall charac-
teristics that a nose-down mushing
better describes the point at which the
aircraft stops flying. Even at these slow
speeds, rudder control remained power-
ful and roll control effectiveness was
good.

With baunary layer air off, the stall
was preceded by buffeting and a more
positive fall-through of the nose at the
stall,

Generally, it scemcd as if the aero-
dynamic improvernents made to the 737,
excecded the goal of retaining the same
handiing qualities at reduced speeds
hased on the handling qualities in the
unmodified 737 (awsst Sept. 18, 1967,
p. 56).

a6

Following the air work, the 737 was
flown to Paine Field, adjacent to the
747 plant at Bverett, for a series of land-
ings on runway 29, a 4,300, strip 75
fr. wide with a hump-like contour. Ap-
proximately 2,600 ft. of the approach
end of the runway had been watersd
down by tanker trucks to create a wet
runway silgation,

Reference speed for the first landing
approach was 110 kt-—9 kt. below nor-
mal-—and touchdown was made approx-
imately 800 fr. from the end. The aute-
matic braking system decclerated the
aireraft 1o a stop 1,600 ft. from touch-
down. Weight was 85,850 ]b,

The idea of a black hox doing the
braking is a difficult congept fo accept
at first, but the system worked smoothiy
and cffectively, The anti-skid system re-
cycled several times, providing a tempo-

rary relaxation of the otherwise consta:
la g deceleration force. At ane point 1.
nose-wheel  brakes. stopped workir
when foo much rudder correction wi
applied to steer the aireraft down tb
narrow ruaway. This is a safety featu:
to ensure nose wheel turning capability
After the rudder correction was I.
moved, the nese wheel brakes agas
began working.

The automatic brake systemr Wwr
armed prior to landing with a togg
switch. The idea is similar to the 737
sutomatic spoiters which raise to spi
lift on 2 wheel spin-up signal, The sam:.
signal actuates the automatic brakes.

During the taxi back to the head ¢
the runway, the flight engineer provide
new speeds of 108 kt, Vi and 115 k'
V.. Soon after liftoff McPherson unex
pectedly idled the No. 2 engine as +
simulated engine failure, The resultin
yaw was surprisingly mild and easil.
corrected with rudder. The 737 fle
well at the V; speed of 115 kt. with a
acceptable rate of climb until McPhe:
son restored squal engine thrust. _

The new 737 thrust reversers (AWasT
Mar. 3, p. 28) used during the secons’
Innding 2t Paine—without automati.
brakes—-proved noticeably more effer
live than the eariier desipgn. While taxi
ing back to takeoff, the reversers wer:
used to halt the aircraft on the toxi steiy
and back it up. :

The final Tanding at Paine Field wa-
done with automatic brakes and thruy
reversers, in an estimated 1,400-1,50(
{1. The final landing at Boeing Field wa.
made after an ILS approach using .
Vare speed of 106 kt. plus a gust facic
of 6 ki. The final descent speed of 112
kt. proved slower than that of a Bee¢l.
Bonanza that passed by on the port wing
on its way to land on the east side &
Boeing Field, :

The automatic brakes and reverser:
were used again after touchdown ai
Bocing Field, but obtaining a smootk
release of the brake system remained
problem. Ideally, a pilot would put hi.
feet on the brakes, press evenly uniit
the automalic system cut out and thén
release the brakes gradually to preven!
a sudden change in longitudinal g-force,
but this proved too difficult to maste:
in three atlempts; 2 jerky release wa:
made cach time. :

When Boting began studying means
of improving its 737 short-fieid perform-
ance, the first step was to reduce vortey
fiow in two different parts of the 737
wing. One ares where a vortex was
causing premature separation was just
aft of the engine strut; the other was in
the wing root 2rea. In the latier case.s
vortex was pencrated by the inboard
edpe of the exposed Krueger flap.

Boeing cngineers long had been con-
fident that there was considerably more
tift potential in the 737 wing than hao
heen demenstrated in flight. To counter-

Avlation Week & Space Techaclogy, May 19, 1967
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root, the Krucger flap was extondud
inhoard to fare against the fuselage.

"Boundary layer control slofs werc in-

stalted to rectify the eatly flow separa-
tion aft of the engine pylons.

Additiooally a rounded fairing was
added belween engine nacefle and wing
leading edpe to bridge the former dis-
continuity beiween outboard leading
edge slats and inboard Krueger flaps.

The nei effcct of these changes was 2
better balance of the already excellent
outboard wing stall characteristics with
those of the inboard wing.

Lift Improvements

With the wing flow characteristics
balanced spanwise, Boeing then went
io work on the leading edge slats and
trailing edge flaps 1o gain an improve-
ment in Jft,

The leading edge slat was extended
forward by lengthening the chord ap-
proximately 40%.

Trailing edge flap area was increased
by modifying the third segment of the
triple-sotted 737 flaps. The inboard
trailing edge vanc was extended aft 20
in. next to the engine nacelle and 10
in. next to the fuselage. The area of
the outboard frailing edge flap segment
was increased by adding a triangular
section, 20-in, long nearest the engine
pacelle and tapering to a point al the
outboard side facing the aileron.

In testing the flaps at various de-
flections, Boeing settled on an optimum
40-deg. setting for the second segment
which raised maximum lift coefficient
approximately 20% above the basic
737 wing Cl,., of about 3.0. This
improvement iy significant, a Boeing
engineer says, because it was obtained
with no foss in lift/drag atio.

Extensjon of the siats provided a very
power{ul leading edge which raised the
question of whether the chord cxieasion
would be necessary in a production con-
figuration.

Late in the flight test program &
decision was made to see if the same
results could be obtained by changing
the contour of the leading edge ex-
posed by lowering the slat.

Contour Change

The change in contour amounted
mainly 1o fairing over the step where
the siat trailing edge nestled when re-
tracted. Putty-like material used to
smooth the contour proved effective and
quft tests showed that the airflow had
been smoothed considerably.

In a production design this smooth
contour could be accomplished in
sevetal ways, possibly with an inflatable
boot between stat and wing or a knile-
edge slat trailing edge.

The end result of the aercdynamic
refinements was a 9-ki. reduction in stall
speed with po dogradation in handling

e et ain o bt e e L s i A i e e
3

P e LI En T

(1 Baa e T

:

arE . e 1t . ¥.

L AN L I T T 2l TR
'f.

L _ . " b o _—

Incorporation of

short-field equipment and an advanced 15500-ib.-thrust JTBD

engine would raise takeoff walght (upper chart) of 737-200 from a 4,000-ft. field
from 88,500 b, to 98,500 {b., &n increase of 49 passengers. Lower chart compares
takeolf fieid length vs, range for a standard and & shori-field 737-200. Short-field
version could fly from a 4,000, fleld at full load for a range exceeding 400 mi,

qualities apd no change in L/D, ageord-
ing to Boeing. Holding L/D constant
was important in that no additional
power is required and hence no more
noise is produced.

To gain the maximum overall use of
the reduced stall speeds, which lower
both iakeoff and landing field length
calculations, Boeing sought to improve
ground roll deceleration characteristics.
These modifications included installa-
tion of nose-wheel brakes, an improved
anti-skid system and an aulomatic brak-
ing system. The nose-wheel brakes were
the most important frem the standpoint
of runway field length caleulations.

MNose-wheel brakes had a precedent
in the Boeing 727. But automatic brakes
~Adike boundary layer control--wcre a

" pew concept in Boging commercial air-

craft. The automatic brake feature en-
countered some skepticism among afr-
line pilots.

Aviating Week 2 Sosce Technology, May 19, 1969

After flying with this braking feature,
however, pilot opposition dwindled and
in many cases dissolved, Boeing engi-
neers said. The chicf advantage of auto-
matically braking the 737 is not so
much in shorter stopping distances—al-
though some small gain is anticipated—
but in a smoother, more consistent de-
celeration. Passenger acceptance of a
short-field 737 is viewed as particularly
jmportant because hard landings and
jerky or high-aceeleration stops would
discourage repeat customers.

In ling with this thinking, Boeing also
changed the landing gear oleo metering
pin to soften the effect of a hard Jand-
ing. The 737 already is equipped with
a no-rebound gear but the revised de-
sign substantially reduces the " initial
peak shock transmitted to the airframe.

The effectiveness of the new cleo was
well demonstrated during the flight
when a 9-fps. touchdown was mads at
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Paine Field after a late flave. The hard
touchdewn produced no bounce what-
soever and while recognized as a solid
confrontation with the runway, it was
not judged any more than a 3+ to 7-fps.
touchdown by scat-of-the-pants estima-
tion.

McPherson believes that to operate
successfully into short 4,000-ft. sirips
on & routine basis, pilots will have to
spot their landings, that is shoot for a
consistent touchdown point rather than
trying to “grease it on™ every time. This
probably will require some varfation
from optimum speed and occasionally,
harder than usual touchdowas.

Noise Studies

The noise research conducied with
the 737 largely was an add-on task in
the short-field program. Noise attenua-
tion is not directly linked to a short-
field aireraft in Boeing’s opinion, but
there is a company-wide concern with
the problem and substantial research is
devoled to it.

Noise reduction could be of interest

te airlines planning to operate a shorl-
fleld 737 into small urban community
airports but it is of probably greater in-
terest 10 engineers designing new Boeing
aircraft such as the 751 {see box, p. 43}.

The noise attenuation modifications
on the 737 are representative of the
basic approach to engine quieting being

explored elsewhere in the industry. On
the 737 they include:

s Extension of the inlet 2714 in. for-
ward by insertion of a constant-section
plug forward of the enpine face. This
provided additional area for instaiiation
of sound-sappression material,

The noist-attenvation material used
on the 737 was Y3-in.-thick polyimide
glass fiber sandwich, The exposed face
sheet was a porous loose-weave glass
fiber cloth. The solid cutside face sheet
was also of plass fiber, The solid face
sheet is a backsiop for the waves of
acoustic energy which enters the sand-
wich through the porous weave and sub-
sequently is aftenuated inside the in-
dividual honeycomb cells.

u Ring supperted by five struls was,

installed in the constant plug section
just forward of the fan. Both sides of
the outer and jnner surfaces of the
ring were treated with the same material
used to line the inlet, More than 40
sq. ft. of polyimide-treated honeycomb
sandwich was used 40 line both the
ring and inlet.

s Metal honeycomb sandwich sound
attenuvation materjal was added to the
fnside of the taiipipe extension aft of
the engine exbaust duct. The 45-in.-long
tailpipe extension is part of the recent
737 thrust reverser modification and
ducts the exhaust gases aft of the trail.

ing edge flaps, The li-in-thick metal

sandwich installed in the 36-in.-dia. tail-
pipe extension is a welded honeycomb
sandwich made by Stresskin Products,
Costa Mesa, Calif. The inner face sheet
is perforated with tiny holes to provide
porosity.

® Pratt & Whitney-supplied kit con-
sisting of perforated metal sheets was
installed in the fan air duct in the
vicindy of the JTSD turbine wheels.
The sheets, held in place by stringers,
were placed so that the fan air had to
pass between them, Purpose of fthese
sheets is to reduce fan noise.

Weight Factor

Boeing engineers estimated that if
this particular noise suppression pack-
age were refined for production, it
would add approximately 300 ib. 10
each engine. Test hardware of boiler.
plate consiruction weighed substantially
more than this, however. Boeing is con-
tinuing to evaluate several other possi-
ble sound attenuation materials such
as steel wool pads, polyurethane foam
and Feltmetal,

Although results of the noise reduc-
tion in terms of decibels stil is not
delermined, - the engine performance

.degradation stemming from placing the

ring in the inlet and the extra weight
involyed in the modification would re-
duce design range by approximately 150
naut. mi. in 2 production 737.
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Following Eastern Airtines’ STOL graluaron Programme in 1968, Amcrics.n'Ai;ﬁhﬁ teok over the McDonnel}
Douglas 148 {Brepuct 945} and operated u:xl.-la:n:un {or three menths in the St Louis, Chicago and New York arcas

.

machines with swivetling engincs, with thrust
deflection arrangements, with separaic liftand
cruise engines, with gas generator 1ift fans in
wings and fusclage, with swivelling turbo-
pros;s or swivelling shrouded propellers, and
finally with Lt-wings in which the vomplete
propeller/fturbine installation can be tilted
vertically together with the wings.

The trials results obtained from this com-
prehensive range of aircraft have provided
not only the Amcrican manufucturers, but
also the National Acronautics and Space
Administration with its associated laborato-
ries, the Federal Aviation Administration and
branches of the armed forces who had fi-
nanced individual models, with a wealth of
experience, which is not at present pos:
by any other couniry, Besides this, the British
trials results obtained with the first protoiypes
and pre-series models of the P.1127 vertical
take-off aircraft, nearly all resulis of German
vertical 1ake-off development {V1 101C, Do 31
and AVS), as well as the techaology of the
British ift and swivelling nozzle jet engines
have been made fully avaitable 10 the United
States. Finally it must be remembered that the
American industry in continually evaluating
and making comparative analyses of new pro-
jects within a framework of study contracis
jssued by both the military and civil author-
itics. The Federal Aviation Administration,
the Nationai Aeronautics and Space Ad-
ministration ond the Pentagen bave also
issved desigo study contracts on the various
fringe problems of vertical take-off technol-
ogy and on vertical or short take-off aircraft
operations. These studics go far beyond any-
thing yet done in this ficld in Europe.

A number of these design studies were
underiaken as part of the Light Intra-Theater
Transport {LI'F) programme for the United
States Air Force, which is however, still
awaiting & final decision from the American
Defence Department. If this combat area
transport specification is finalised, noct only
as a short take-off, but as a V/STOL. aircraft,
then this decision could well influence future
planning of the American air transport indus-
try, particularly since the manufacturing
consortiim which is succesful in winning the
contract will be able to count on 3300 to
$400 million finance for devclopment, and

robably an order for the manufactare of at
east 250 mifitary version aircraft.

Prohlems of cartification

At the moment it seems unlikely that the
Light Intra-Theater Transport will be a ver-
tical take-off aircraft, and the American air

transport industry seems to believe less and
less in the early introduction of VTOL air-
craft into scheduled service, Nevertheiess the
Flight Standards Setvice of the Federal Avia-
tion Administration recently published il
proposals for cerligcalion requirements_for
vertical 1ake-off aircraft under the title *Ten-
tative Airworthiness Standards for Verticraft/
Powered Lift Transport Category Aircraft”
and which dealt in particular with perform-
ance ¢riteria after fatlure of one or more en-
gines. Simitar specifications are also in prepa-
Tation by the British Air Registration Board
and a review of the requirements of this
British certification authority on operation of

FAA oritedda for STOL opaiations

Both the FAA and Amsrican alrorait Industry
circias have for someltime heen studying the quis-
tion of deflning mos the Seld lenpgth re-

aired for STOL cperations and #mutisneoun)
nlnyh- relatad runway aize, so that one can
of 4 STOL runway. Inithis connection, the folliowie
frsl urivarsally o ted definitlon of » STOQ
shorihay! alriinsr wad evolved:

s A clyil STOL Leanpport must be integrated Into
the sxisting \erminal ATC procedures, ospsclaiy
at the Iarpe central isirports, 1n such a way that
conventlonal takeo® snd landing operations are i
na way hampsred. To this end, STOL alrcraft
should spproach thelr special runways at an anghe
of 7.5-9% (compered with the 2.5-3° & convenilonal
transpor's). Additioratly, STOL tranaporis should
be wbetamtnlg « mancauvrable, during the
[ p':f.i:h snd climb-out phases, than canventionsl
sircratt. :

« Approach snd climb-oul procedures for STOL
transports should ba 4o selscted that unproductive
flight time be cut to:a minimum; thin ruu%;;osu
high manceusrability with a sl Jurn g radiut at
low apeeds, The desired targute ara turning radi of
500 feat on the approsch and 1,000 feei on climb-

out.

Tha sforomentlonsd crileris aviomatically lead 1o
the parameter which Is of crucial importanca In
STOL operatians, ngmely the minimum ilying speed
{Vmc} at which the alrcralt remains hme‘l’ cone
iroftable after a ciitical engine luilure. Verious
indusiry studies inithe USA hava shown that a
minlmum epsed of about 65 haots is namn? it
STOL alrcraft ara ito operale from wban S oL
paris with runwey Mngths of only 1,500 Yeet and at
approach angles ofimace than 1.5 degross, 30 that
r turning radius of é:t: feet remains atialnable with
the guarantee o uirett pertormance and YHt
TRSAIVEs. : .

This minimuen speed requicement, which Is un-
uacally severe By loday's standards, will remaln the
decikive criferion 16t any future STOL trandports
t'rovidcd that tha FAA and loce! authorities In the

S A are agread hat the minknum runweay len)
for STOL operations should be 1500 feal. Shortar
runway lengths Tor these operations seem {airty
unlikely, becsuse ths costs o terminal puildings.
maintenance {acilitlas and car parklng spacs exceed
ihe Iand procuremant COsts b‘:unh » wida margin
thal econcmies in Jamd purchase are nol waith-
white. The minimuim speed l'agulrement thus pro-
mizes lo ‘necomnt# bagic STOL criterion and, in
conjunction with the maximum i coalfictent of 0
given conflguration, dolerminas the wing leading
and alsg, for a plven rumnayanglh. the tatal theust}
welight ratle for safe take-ol.

AN ANTINE ITENRSPOTL &
cxpected il simiar .
issued for STOL and ¥
city transport operatior
ated very close to or :
formed circles in the L
rently unanimous in .
Federal Aviation Adm!
a maximum noise Jevel
aircraft of less than 1K
of 1,000 It on either sic
2,000 ft from lift-off (s

way centre ling). The .

specified for conventi
cannot be achieved wi
jet aircraft, but it is the
engine manufacturers i
ratio of 1.3t0 1,5 and’s
§2, this target will even!

shall later see that- -

United Kingdom hopc
tien of lift fan engim
ratios will have noise’!
PNdJB.

For purposes of def
attenustion with increa
noisc SOUFcE, a new
developed in the Unitec
Robinson of the Natic
tory) to replace that ust
States and based on Ei
mﬁ 8 parameter desif

¢l, which takes in:
and duration of noise,
better measurement of
tion (the EPNdB noi
system of definition ¢:
advantage to engines :
nbise specirum). |

Alr traffic control and .

procedurss :

A further problem a-
controi and landing aid-
Herealsothe American:
various research prog
the situation considera’
transport company 1
ported by the Federal
tion, had, during 196
prehensive STOL trial
four engined McDonr.

et 941) turboprop :

owed last year by A
used the same aircraft !
gation trials in the 3

" New York areas.

For the Eastern A
craft had been equipp:
gation equipment (B
Eliﬂ!{:{%mﬂmnm

ORAN, a glide-path
tude transponder anc
mission system. The -
according to the pr
Aviation Administral’
with the aim of obtai.
to operate scheduled
major airports, to ¢
needed in the way of
equipment and other .
to determine the pfo’
saving of future STOL
Airlines STOL trials
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90 db. Upon release ol the brakes the nolse-izvel readings either
remained slationary or rose for some 12 to 15 secnnds up to a peak
of approximately 964 db while the tioudest sector' of the sound-level
distribution about the aircvaflt swept over the lest point; thereafter,
the sound level decreased at a rale of somewhat less than 1 db pex
second: it passed through the 8G-4b level approximeately 20 seconds
after the passing of the peak, appreoximately 25-40 seconds after the
release of the brakes,

Aftcr being merged with the prevailing background ncise of
Bayshore Freeway for some 120 seconds, clearly identifiable fluctu-
ating surges of jet-engine noise, of the order of 90 decibels, could
be heard again for 10 to 30 seconds. These surges were particularly
intense when the departed aircvaft initiated a left-hand {westward)
turn after reaching an elevation of some 1000 to 1500 feet, {i.e., the
09:16 departure of a Pan American Boeing 707y, At point CB, =z
passing train produced approximately 80 db, the train whistle 90 db.

Point A;

The readings were ali taken on the airpori side of the housé.
In general, the sound—icvel history at thai peint resembled that previ=
ously cbserved at point CB, except that the full-power noise level was
observed to average 87 db [(against 93 db at Paint OBy Climb-out

sound-level surges attained approximately the same value.

Summary of Sound-~level Ubservations at Bayside Manerx

{See Fig. 6}

Point R is characterized by an exiremely inlense sound-~level

peak (106 db} at the outset, with spund-leve! readings dropping off

24



!
|

110 db

100 di

90 db

Over-all
Noise Leval

8¢ db

o

e ] S I R U

Airkborane Baaﬂground 1

I N N

MNoise

T

m ' ' ..L ‘E
- ‘-'i arprm ey el - b JL . p
__.j—.."f}t'?h‘% if -1:' J Typical {Ihmb cut >

Cls«'ﬁk" A ‘h,-;',l ] {b/‘v“:lﬂ # . /
. A = T T T /
2 M"{‘a‘x}”‘j T 45” gl 44 fad MY i B
C7 e A P e T % ;-- .L,
WW g?a -%v { F 4}4""\}3 ’f& y pical Climbing Turn
Typical terrestrial bac ek Gh“ld nomg f.,s' a.t-ap?x_, lﬁgﬂmliﬁOft.
- 7T {Baysnme Freeway at voints B and GB} "\, 1 1 -
oo 20 30 40 50 40 seconds © il o ik ) it¢

{Recorded data shown in detail in Bef, 4, pages 8 through

Fig. 6. Comparative Molse- Time Hirvtories
at Various Points in Bayside Manor
and at point "MC'" in upper Millbrae. .
i
' f’{ 3 ok
L

13} g

r——

] . j s s, .
5 o flad

i
it 7



A el o T

EXHIBIT 1D
LAND USE PLARRNING RELATING

10

AIRCRAFT NOISE

TECHNICAL REPORY OF

BOLT, BERANEK & NEWMAN, INC.

GARBELL
OCTOBER 1964 QESEARCH FOUNDATION

1714 LAKE STREET
SAN FRANCISTO 23, CALIFORNIA

KoV 17 1965




R T

FOREWORD :

The FAA does not have definitive standards for land use planning
relating to aireraft noise. However, it is continuing to support research in
this area.

FAA Planning Series Item Number 3, “Aircrafl XNoise Abatement,”
dated September 1960 hus been canceled because it has been found to be
outdated. It was based on takenff noise characteristies of a single type air-
craft with no consideration being given to variubles such us frequency of
operations, percent of runwny utilization, lnnding operations, stuge lengths,
type of engines and cther faciors that contribate to compaosite 1iNISe eXPOSINTes
in & particular area.

Compatible lznd use planning in the vicinity of airports is encouraged
to ensure that airports are in an environment that maximizes their usefulness
as & facility to meet Jocal requirements for zir commerce, Cuidelines that
may he useful to Jand use planners have been developed by the firm of Bolt,
Beranek and Newman, Incorporated, pursuant to a contract jointly supported
by the USAF and the FAA. The FAA is reproducing this report in order
that the latest state-of-the-art in calenlating composite noise vatings can be
made available to parties interested in future planning.

This report is interim in nature and the FAA makes no repressntations
and assumes no respensibility regarding the matters and opinions contained
therein. )
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1 October 1964

SECTION A—INTRODUCTION TO THE PLANNING PROCEDURE

1. General. This manual presents s _procedure
for esiimating exvosure to engine noise from
gro uid and Aight « owmtmn ol nuhtar\ “aned civil

jet and | propelier anu‘aft snd for relating the

estimated exposure to the cx{*ected response of
res:dcntla! commumt:e_fl___li, E]“?"’m not establish
noise standards for purposes of enforcement; nor
does it def‘ ne noise lovels that gre tolerable ¢r
:n;_o_lgdajglﬂe “This procs«dure is intended ps a gmdﬂ
in planning land use in the vicinity of wirports.
Thc_:_procedun ean be used to estimnte responses
toﬁihe  £TIgINe NOISe assoomued w ith present aireraft
operations as well as to forecast the gcncral effect
of changes in gperations, equipment, or facilities.
Sonic booms are a separate problem and are not
incheded in this procedure.

The manual supersedes WADC Technical Nole
57-10 ' and ATC Manual 86~1 2 which were de-
signed as guides for estimating eommunity re-
sponse to noise from Air Foree operations. Other
documents on this subjert were also considered,
guch as the Federal Aviation Agency Planning
Series No. 33 which applied to civil aireralt
operstions and the delineation of sareas for
“nonresidential development aund the exclusion of
places of public assembly”. The material in thase
‘publications has becn updsted, their range of
application cousiderably extended, and their best
jeatures meorporated in this guide. Recent data
on the noise output of eivil and military aiceraft
ere included, The total document reflects the
research resulls of many years of Government-
sponsored programs and private studies. The
manual therefore provides the best technicad
guidance available considering the complexity of
the problem and the desired straightforwaridness
of the procedure.

2. Needs for Uniform Acton. A triservice pub-
lication appears desirable at this time because of
the urgent need for uniform practices in assess-
ing aircraft noise problems. The principal basis
for this urgency s the increasing number of
land aress bolh within the United States and
abroad over which aircraft of the several military

services as well as civil airersft operate,  Ia
gddition it is hoped that the knowledge and
experience derived from the dissemination and use
of tisis manund will aid present national and inter-
nntisusl efforts to standardize procedures for eval-
wating connaunity responses to aireraft neise. In
spite of the undeniable need for regional and na-
tional varistions, 8 generally socepted framewerk
for dealing with this problem should he agreed on
500N,

"The public interest requires all responsible agen-
cies to take such steps as they can te prevent ur-
ban development from encronching on air bases
and airports, particularly in those areas which lie
under the takeoff and landing paths of domimant
jct runways. This is necessary not only to pro-
tect the enormous investment of public funds in
the development of our major air bases and air-
ports, but for the well-being and protection of
persong and property in the airfield environment.

The problem faced by local planning and
zoning authorities who are considering land use
compatibility in relation to airports is exceedingly
complex and difficult. Residentia! development
has elready been allowed in many areas subject
to high noise levels from aircraft operations; in
such areas, it is doubtful that zoning action will
be of more benefit then to prevent further
incompatible development. On the other hand,
there are still many communities with air-
ports that do not face an incompatible encroach-
ment problem today; these communities can
make maximum use of this manual,

3. Brief of the Procedure. The new procedure is
a stresmlined version of the one presented in the
eriginal Air Force document! but the range of
application has been extended to include landing
noize and riviling as well as military operations.
Cenernlized neise contours are included in
attacshment 2 which permil one to estimate
the noise produced during takeoff, lunding, and,
sunup operations by sny of several classes of
airersft.  They do not deseribe in detai] the noise
generated by a particular aireralt type. These
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SECTION D—CAUTIONS IN APPLYING THE RESULTS

Two points in particular must fecewve thorough
consideration in land use planning decigions bascd
on the reseliz of this peocedure.  Firgt the con-

tours of Compesite Noww Haling are devived from

averege nowe levels mnd Bight paths, and they
assume averape atmospherle coniditions.  These
facts nlone dictate the recommendation that the

gones defined be used o3 guides to compatible fand,

use plapuing and not as sheolule g;mgmf}}einai

limits. Consider, for axamgple, the narrow ey

of land on Figure 41> that Jies heiween the con-
tours for runups parafic! to Runway 26 and thse
for beginning takeoff roll on the same runway.
Plans for use of this land should reflect the knowl-

edge that both practice operations snd normal

deviations from typical fight paths or noise
propagation characteristics ean be such Lthat the
ares is actuslly in Zone 2 rather than Zone 1.
Second, the reactions deseribed in Table & are
based on the average responses to given Composite
Noise Ratings of those communities that have
been studied extensively. The actual reaction in &

particular situation may be milder or Sironger,
deponding on & number of [actors relating to
personal sttitudes and commumty charactetistics.

a5

Suel factors inciude the econensic importance of
the airport or alr-base activity to the cOmMUNiLy,
the pereeived and actual concern of the responsible
suthorilies in controlling aircraft  uoise, the
prosence or sbeenee of well-organized profest
groups, the degres of ehange assoriated with the
introduction of & pew operation, and the inter-
aclion between o noise problem and  other
problems such as zoning or pelitieal Jurisdiction,
The ways in which these and other related
tactors modily the patterns of reactions on an
issue as important S airpori-community neise
problems are not fully predictable in the present
state of the art.

The above points together with the existing
terrain variobles an0 lond wses must receive full

consideration to insure the most sensible and prac-
tical application of the detailed contours derived
from this procedure. Planners must always bear
in mind that the remctions described apply to
residents of the three zones. Use of the same land
for guch purposes as business, industry or agricul-
ture would not yield so severe & responsc and is
recoromonded whevever practicalile.
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EXHIBIT -

IR THE SUPERIOR COURT OF THE STATE OF CALIFPORNIA, IN AND FOR TH
COUNTY OF ALAMEDA

BEFORE BONCRABLE THOMAS W. CALDECOTT, JUDGE

acting by and through ilts Bca;d of Port
Commlssionery,

Plaintifé,
¥o. 343860
ve
REPORTER'S TRANSCRIPT
UTAH CONSTRUCTIOH AND b‘i"ﬂnI?\G Clyp o

a Delaware corporation, D, &, HAWLEY,
SHORE LINE PROPERTIEES, IHC., a
California coxporation, and DOES ONE
through TEN, inclualve, :

Dofendanta.,

gl T Sl el et teat Reu® Tt Yot TP et Yoot St ol Tt Yt

TESTIMONY OF MIGHT E. DBISHOP
TAKEN OH

COURTHOUSE, OAKLAMND, CALIFGREIA

o

DEPARTHENT NG, &
CYITY OF GAKLAND, a munficipal <nrporation

APPEARANCES
J. KERWIM ROONEY, Toxt Attorney, 66 Jack London Square,
Qakiand, Califorria, and DREED, ROBINSCM & STEWART, Special
Counnel, by XED ROBINSON, Eag., Sulte 1215, Financial Center
Building, Oakland, Zalifornia, appeared as counsel for plaintiff,
HIiLlL, FARRER & BURRILL, Attorneys, by WILLIM &. SCULLY, JR..
Efq., and JOHN MaLAURIN, Fsq., Thirty-fourth Floor, 445 South

'Figueroa Stract, Los Angeles, California, appeared as counsel

i|for defendant,

EDUAR F, JOMNES
GEVIDInL COURT RENGATES
TEURT HOULBE
DANLEMG, TALIFORNIA
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22

FRE
HITBESS
DIRECT CROSS REDIRECT RECROSE
For tha Plaintiff:
AISHOP, DWIGHY E. 1 is
EXRELBITSE
IDENT EVID
r tha plaintiff:
- Report, "Analyzlis of Cormunity and Alrxport
RalatiﬁthipJ,gQisa Abatement® 4
- Report, “Land Use Planning relating to Alrcraft
Noise® L]
& = Report, “Appendix ‘A" %o Land Use Planning
Ralating to Ailrcraft Holaa® -}
4 = Definition of the Bounds of tha Haoisa Easamant
Sought by the Port of dakland in Civil Action
No. 343860 18
For the Dofendantas
¢ - Holge Contour Map for 1973 19
TOGAR . JOMER

S PR

et o e RS P e gk

SCEFIDtaAL OUUAT HEAORTER
GOUAT OLURE
OaKLAND, CaLIFORHLA
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20

19 llnvolva

21 pvarious

Q.

A

THURSDAY, JANUARY 3, 1969

2150 F.M,
RODINSON: HMr. Dwight Bishop, please.

Whareupon,

DWIGHT E. BISHOP,

éalleﬁ as a witness on behalf of plaintiff, first baing
duly sworn, was exaunined and taestified as follows:
CLERK: State your name, pleasa,

WITNESS: My name is Dwight Bighop.

CLERK: Will you spell your last name for the racoxd,

WITNESSt B-i-s-h-o-p.

CLERK: ‘Thank you. Take the chair, please.

DIRECT EZ'&L’%}*!I&L‘-\T TON

{By Mr. Roblason) Mr. Bishop, your buasines or occupatio:
A. X &t an.agousﬁical enginaér.

And what is an acoustical enginsex?

1 am concerned with applied acoustics problems which wou

noise measursment, noise evaluation and racommendations

regarding tho nolse control and measuremont for evaluation of

acoustical materials or eguipment.

ror this kind of work, what kind of a background in term:

azL
z&ﬁof engineering have you gok?
24

I have a bachelor’s degree in sngincering physics and a

25 llmaster's decgree in physics; and 1 have had approximately 19 year:

26 jof experienca in applied acoustics problema.

EDOAR F. JDNED
LPFICISL GUURT REFORTER
COURT HHUNK

. DARLAMED, TALSFOANEA
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%
. HWould you tell us what kind of work you hava done in this
19 years, and with whom you have been asaoclated?
A Letls see, Following graduation, I worked for approxi-

mately five years at tha Armour Reszaxch Poundation in Chicago

acoustical materizls.,
I spent about -- Following that, I spent approximately fi

1
2
3
4
5 iand was concerned with nolge measurement and tha_gvaluation of
&
? §
§ {lyears with the Convair Division of General Dynamics in the acoust
9 [designs of the Convalr 880 and $30 jet transport aircraft.

10 And for the last five years, I have been employed as a

11 lsenior consuitant with the £irm of Bolt, Beranek and Newman in

12 jlthelr Los Angeles afficen.

i3 Q. Do you raside in the Los Angeles area, sir?
i4 A. Yes, Y do.
15 Q. Wnat kxind of work doos Bolt, Boranek snd Kewman undertake

16 jloxr do with which you axe asasoclated?

17 A. Weo are doing, primarily, ascoustical consulting work and
18 jalze rose ycoh and develo ment work.

19 | Much of my work has heen concaerned with measurement of
20 falreraft nolse in projscte for private glients and for the

21 |Federal government, including the Federal Aviation Admdnistration

22 lland HASA.
23 Tha work giso includeg the studies to dotermine the cffect
24 lof noise on peopla and structures.

zéi Q. tow, Mr. Bishep, first of all, hava you and/or your fimm,

26 jor your firm with your help, prepared any documenta relating to

EDIAAR Fo. JOMNES
ArriIgiAL GOURT ALPORTIR
COURT HOLaR
OAKLAN D, CALIFORNIA
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lasd use planuing and Lva rolotion to alicrafc noisa?

Does that sentancg make sonset

L3

u Hall, our firm hag Lean active in the field of aircraft
soise and concarncd with the protlem of the interpretation of nof
{for a number of yoars,

And durdng that time, L¢ has developed fox the Alr Force,
tﬁa Departient of Dofanse and for the Fedoral Aviation Administra

tion msveral xeports, engincexing reports, providing nrocedures

for svaluating alvcrafi polse and intsrpreting the affects of air

@mm“ﬂ@{ﬁ
T TR

=t

craft ncise on poople.

[
[

@ To your knowledge, hava those xeports and racomaendations
12 lthat have been prepared by your cospany and submitted te the FAA
15 jbean adopted ax accepted by that agency?

14 £, Beveral of the reports, and, iun particular, a report thnt

X think. our Report 321 was preparsd for the Federal

on Aduinlatration andéd ihe Department of Defense.

It was pubilshed later by tha FAM as ouxr -~ a2 & B3&N,
Bolit, Beranck and Hewmen, Technlcal Repors,
it was sdophad s a technlceal mnual by the Department of

@ and diatributed both to the alr Force, the smy and the

22 Q. D2 oyou know whather ¢r not Che wethsds of gound evaluation
ElIthat are wigd By your aowpany and rocomnended hy your company are
i .

24 jused as a standazd 1o the industzy?

28 g Ao Eonma of the procedures thab we have doevelopsd have baen
I
i

26 pwidely adonted and uwsed in Lhis country In nany areas.

EONAR V. GRMNES
LFECOTERERD QULTT REFQATER
nOLAT HGTeE
ERLAk G, TALITOHMIA
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Bomeg of tha procsedurss for svaluating alrceraft noise thag

menbera of our firm doveloped axe widely used both In this countn

end abroad; and have kesn adopted in rcone internaticnsl standards.
§-  Mr. Bichop, I wlil show vou throe documenta. |

ne satitled, "land Use 2lanning Relsting to Aircraft

e

Nolae,® 8 technical report of Ball, Reransk and Newman, of October
1564,

&n appandiy to thed zams doconeni,
o B

and a tachnieal weogord of 304, which, T ansume atands

T T

i
! .
;far *Bolt, Beransk and Hawman, ¥ Ho, 10932,

And 2ok you 1€ thege are two of tho reports and ths

- e v rm

appandix o one of tham to which you reofew?

was

A Tes, tnese sze reports, easch repori, that members of our
Zirm pad prepared.

HMR. ROBINGON: Racaves they way be roferzed $o at a iater dats,

IWQ will offexr theso into avidence si this Sime, Your Honor.
ME. SCULLYs Mo obioction, Yoaxr Honor.

THE COURF: ALY xight, let mae see the yveports.

ME, ROBIWLGOM1  Euousa ma, sir,

i {Counsal hands reporte te the Coust.)

£
:

HE QQURT:r  The “hnalysis of Coomunity and Alrport Relationship.

> aelne Abatemont,” would Lo Duhibit 4 in evidencs.

{Whevsupen, thoe aforementioned raport, “Anclyails of

Conmutifty znd Alrport Rolationshipe/volisa Rhateament, ™ wag yecalved

ia avidenca, macked Plaintiff®e Exhibit Ea, 4, nnd bocams a part

pri oot

of the racord.]

LiDAR & dGMNESs
PFIFTIAL, SR T HEAGRTEN
COURT WUUAE

FrA L An 0, CALIPIIRMIA
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THE COUKT: “Lapd Use Planning Helating to Aircraft Noise®
pwouid be Extidlbit %,

{hercupon, ths aferementioned raport, "Land Use Planning
Relating to Aircrafi Noine,” was raceived in svridence, marked
g?laintiff'ﬁ Exhibit ¥o. ¥, and bocame 2 paxt of zhe record.)

! THE COURTy  And "Appendix ‘A° to Land Use Planning Relating
to Alrcraft Holse® would be Exhibie §,

(WMhoravpon, the aforementionsd report, “Appendix ‘A’ to
Land Use Planning Relating to Adrevaft olse,” war raceived in

evidenca, macked Plainktlff'e Exhibit No. 6, and becama a part of

.-

the recaord.}

G (By Mr. &obinson} Now, Fr. Blshop, in connection with
this case, are vou fonmlliar with the document that new is
Defendanta® A" in svidencay |

A. Yes, I have sesn this drawing,

Q& And have you checked the figures against your —- those

set forth in your maruel with respsct to tha deslignation of the

=

1118 CuRfe prolected for 19757
l A.  This report end the cortours drawn on it woce prapared by
gtha Port of gakland.

h & Yasg, A Bnd following that preparation,

iwa had the gpperiunity to rowlew *he nroceduves and the stops and

the caleulations that tho pPort had uszed,

¥

! We compared thecs with the prucedurst given in our reporxt,
ard found thit thene wern in accordonca with the proceduras that

iva had glven in our report,

L3

EOsaf fo JOREH
TRIFRIIAL QOLRT RESDATLA
LCOUAT HYURne
CAELAMD, TALEYDAN A
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Maurice A, Garbell, Inc.

1714 Lake Street

San Francisco, Calils

C

Topical Index to Exhibit G

For ready reference in locating scurce material used in Exhibit G

(All listings hereunder are {or guidance oniy and are not verbatim gquotations.)

Definitions:
CNR Composite Noise Rating.
TNE Total Neise Expgsura.
NEF Neigse Exposure Forecast,
1. The CNR Report {(cf. Exhibit D) is a land use planning guide, not p. 9

7.

10.

11,

an enforcement tool.

TNE {cf. our Working Paper CLRC 7C-1) is a measurement
adequate and appropriate for enforcement, based upon actual
perceived noise levels.

How TNE is determined from noise-pressure levels; conversion
to PNdB; summation for the noise intrusions observed.

When TNE reaches a specified value, it would just go "Bing',.
and you are over the side.

CNR versus TNE

CNR does not include a factor for the duration of flyover noise.
TNE does,

The CNR report provided contours because it was assumed that
one did not have perceived noise level measurements or
extensive sets of measurements, and that, generally, one
wanted to estimate or calculate — or estirmnate the CNR-based
on other than field measurements.

The CNR Report {cf. Exhibit D} is the basic description of the
work in the fieid that has been done in the development of CNR.

Definitions of the intended use of CNRB (cf. Exhibit I, pages 1
and 25) and its limitations.

The NEF concept [cf. Exhibit E}.

Mr. Bishop's critique {Exhibit E, page 4) of the CNR concept.
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p- 10, line i
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p. 12,
lines 10-1{

beginning ¢
p- 12, line 1
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lines 20~22
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lines 16-20
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lineg 22-2¢

p. 19
lines 23-25
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through

p. 22, line !
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Mazaurice A. Garbell, inc.

1714 La. - ‘treet

San Francisco, Calif.

Topical Index to Exhibit G {cont.}

12. A GNR measure can be reduced by increasing the noise level

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

24.

produced by some flights.

You may increase the total noise by 5 PNdB, anc the CNR would
drop by 5.

e

CNR is not determined by utilizing direct mzasurements.

if flights attaining 130 PNdB (at a specified location) occurred
364 days out of a 365-day year, their inclusion would be 2
matter of engineering judgment.

According to the CNR Report {cf. Exhibit D}, a twice-weekly
jumbo jet would be excluded from the computation of
composite-noise-rating contours.

CNR is based on average atmospheric conditions, "about a8

well as we can define 'average'.”

CNR is based on average characteristice of classes of aircraft.

There would be a fair amount of variation, yes.

The CNR Marnual (cf. Exhibit D) does not base the contours on
the actual noise imposed on the property, but on an estimate
of the perceived noise level that is likely to accar.

‘Thare is no standard or norm in any document relative to

agreement a8 to (noise) intervals and groupings for the
calculation of the CNR contours.

RN

The NEF {cf. Exhibit E) is not intended directly as an enforce-
ment tool, The intent of the NEF contours, the intended use,
is for land use planning. FAA Report DS-67~10 provides
estimates of expected noise levels for current and expected
future aircraft.

TNE does not have any funny fluctuations such 23 those of CNR,
when CNR can go down when the noise goes ap. TNE readings
and calcalations do not require engineering judgment, other
than the skills involved in getting the correct measurements.

The TNE {the result of an endeavor to arrive at commonly
accepted rules for calculating the noise exposure) ... is one
that would provide a means of measurement that was quite
clear and would yield unambiguous results; yes, sir.

L ———

end
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through
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through
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IN THE BUPERIOR COURT OF THE STATE OF CALIFORNIA, IN AND FOR TH:
COUNTY OF ALAMEDA
BEFORE BONORABLE THOMAS W, CALDECCTT, SUDGE
DEPARTHMENT NOQ. 9

{CITY OF QAKLAND, & municipal coxporation)
| acting by and through its Board of Port
| Corsnissioners,

Plaintiff,
Mo. 343860

va
REPORTER'S TRANSCRIPT

L O 22O s U N

i USAH CONSTRUCTION AND MINING Co.,

f & Dolaware corporation, D. J. HAWLEY,
| SRORZ LINE PROPERTIES, INC., &

] California corporation, and DOES ONE
| through TEN, inclusive,

[ B VR
D O

Dafandants,

W St Sl Sl Smi® Nl Vet Sl Uit S P S T S N Sumet
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ot b O

- TESTIMONY OF DWIGHT E. BISHOP
TAKEN ON
THURSDAY, JANUARY 16, 1969
COURTHOUSE, OAKLAND, CALIFORNIA
APPEARANCES

I = e e
o © O =N o

J. KERWIN ROONEY, Port Attorxney, €6 Jack London Square,

-]
it

| 0akland, california, and BREED, ROBINSON & STEWART, Special

™
N

i Counsel, by NED ROBINSOM, Esq., Suite 1215, Financial Center
j Building, Oakland, California, sppeared as counsal for plaintirs,

& %

| HILL, FARRFR & BURRILL, Attorneys, by WILLIAM S. SCULLY, JR.,

&

| Esq., and JOUN McLAURIN, Beq., Thirty-fourth Floor, 445 South

¥ B
]

I Pigqueroa Street, Los Angalas; California appeared as counssl for

defendants.
EDBAR F. JONESB
RFFLEAL EouaY HEsnaTen
SOUAY HOUAE -
PARLANMD, CALIFORNIA
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A. Yes. Tha report has been printed and distributed by tho
?M as a guide in land uze planning. It has been rather widely
distribu.ted by both the FAA and the Department of Defense,

Q. To your knowledge, what use is made of the document by the
| Department of Defense? A It is uped by that
department, again, as a guiﬂe in land use planning and in some

| particular applications of, tﬁa’t i have bean involved in, that has

i

beoen used to help salect the location of dependent housing and

O O W 6 O & O b ¥

| military personnel housing on an off airbases.

-
©

MR. ROBINSON: I have nothing further,

W
N

THE COURT: All xight, Mr. Scully.

| CROSS-EXAMINATION
Q (By Mr. Scully) Mr. Bishop, you participated, did you not,

L~
=

i in the development of the CHR concept?

b
L« ]

A Hall. actuall.y, I didn't. I joined the fim. I believe,
| right-after the draft of this report had been prepared.

W
o 31 &

Q. All right, my question, nevertheless, iss
Was CNR, to your knowledgs, developed as a limiting or

-t
o

| enforcing device?
" A. It was developed, primarily, as a land use plaiming guide,

[
L=

Q. Well, then, your answer is, "No"3 iz that right?

ool
»m

A All right, no.

n
<A

Q. In other words, it wzsa't daveloped for the purposes of
| an enforcement tool either to regular airlines, air traffic, air-

o
-

i poxrts or othexwise? - . ) A. ¥o.

n
L

Q. MNow, THE that we have discussed was the product of the

EDGAR F. JONES
BIAQIAL SOURT REFPOAYER
QUUAT MausL
BAKLAMD, TALIFORHIA
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jo.‘lnt efforte of yourself, vr. Garboll and Daxiell Fitzroy; is

| that correct? A. That ls correct.

Q. And the purpose of your efforts and thoe hours apent was

| to arz‘:ive at & measurement that would bo adequate and appropriate
| for enforcement; is that right?

A. It was designed to help define the noise exposure in thias
| 1and area. |

Q. Right. And the purpose of the extensive efforts of that

o 0 ~N o O s L W -

| definition was communicated to you, was it not, and that being to
| have something that could be enforced and policed?

A. Something that could be measured and checked.

Q Exactly. And specifically measured and checked: is that
J right? | A. That is correct.

‘ Q- Now, when we were talking about TNE, would it be a fair

| general -atatemant, to say that it is based upon hctual percelved

| noise 1evelsr and with your mathematical calculntions, thay are
merely swnmued up?

‘ A. It is based on the summation of the noise levels, yes.,

Q All xight, air. Now, what I understand that to mean is ==
! and I have drawn a little chart up here.

0700 to 2200 is the day period that is zasumed for all

;- these purposes?

A. That is riqht. .

Q. And night is 2200 to 0700, the other side?

A. That's right.

Q This scale, on the left-hand sida, I have PNAB ranging from

EDOAR F, JUMNES
GFFIStal QOURT REROATER
B|OVEY HOURE
BAKLAND, CALIFSRMLA

L T
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a low of 85 up to 130, just to have a scalo,

A. Yeoun.

No. Let's say a maximun TNE, and that we are trying to
| dotexrmine whother it has been exceeded.
A Yes.

Q. And you, as an acoustician or engineer, go out on the

P ® N O O & O P o w

-proparty- A. Yes,
Q. And you observe that during this day's perlod £lights
occurred, ona at 90 PNdE,
This PNAB could be measured right immediately on the
machine, can it not, six? ,
| A ‘Perceived noiss lavel normally has to be calculated from
| & et of measnremanta.
QL In ot.her woxds, you merely parceived tha noise sound, the
f sound pressure, and then compute your PNAB? : A, Yes.
Q. And it can be done for each event; is that right?
A. Yesn.
| Q I would like you to assume that we had flighta during the
day, that each "X" denoting the flight and all the informat‘ion
you have is that it occurred during the day's period.

A Yes. |

Q. And your metexr reads a given level, and for ea.éh one you
can compute the PNA8; {s that right, sir?

A. Yean, sir. | '

vt aaunr ntronten

SOUNT NIUEE
GAKLAMD. SALIFORMIA

R (N - R N

Q. How, X would like you to aasume, oir, that we have a maximum

& e v—
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Q. And these £flights just occurred. I have no asignificance
ag to the number. X aﬁ just trying to describe a day.
A. Yes.
Q@ Okay. Juat a day's period. You have made a chart, and ¥
;hava read these nolse intrusions on the subject property.
A. Yes,
Q. Now, with just that information, in other words, the timc

 of day and the sound level xeading and the conversion to PNdB,

© ® = & O s O B

can you arrive at TNE? ’ A. Yes, X can.

P
o

Q. In other words, you just take your readings, compute thew

|
a

I
!
;nnd add them up: and, so to speak, you could, if you had the righ
i

-
m

qun&pment on the praperty, you could emplace a permanent installa

el
R

%tien that converted your dB's to PNAB‘s.
And as {t added up, when it reached the 132, or otherwise

Ll =
ﬂﬁih

A To do the calculations, you need a computer of some sort,
 but tnie could be done.

v
~3

Q. Thera would be no probiem with that? A. Bo.

s
©

Q. 5o, we can determine tha TNE,

To
=]

{ Now, siy, with that information, can you do the same thin
| for came ‘A Essentially, yes.

]
w

G. ALl right, A. I would probably base my

&

;meaaur&menta on observationa over a longer period.
24 ; ~ Bince X an concerned with the CNR, generally, over the -
aneraga number of intrusions, ¥ would have to make observations

! over more than one day.

EQGAR F. JDONER
QEFIDIAL QOURT AEFORTER
QEURT KOUYE
BAKLAME, STALIFOANLA

[1t would just go "Bing," and you are over the sidor is that right’
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10 ' - Q &nd are you tellihg rme that you could compute CNR from this

: data without knowing the make, engine type, fuel capacity and range

: C 1 Q. __You____und_érstand, _air; that I am telling you that 'all fhe
: ‘z infoxmation you have is the PHAB level mld t-he time of day.
_ 3 A Weli, if I.only have records for ono day, the THE then beo :
‘ i‘ 4 calculated, either, _ 3
: 51 Because I think tﬁa document epecifieas you have to use the 5:_‘
6 avaraga calculations or meas-urementa'on two days, a week apart,
-? | ¢ Two day.s, saven days apart? . - A Yes.
8 Q. ALl right. But other than that factor, you could compute
9 || your THE from this data? : ; A. Yes.

11
13
13 | A Yes, I cans

14

Q. You can? - A Yes,

16 | Q. Al) right, sir, you need not categorize the airpldnes: is

16 I that rig‘xt? a : g A. Ko, you need not
iz:
ig
19
20
21

Q. And this :I.s the CHR that is based upon your book, not

| in your book of October, 1964? A. Yes.
THE COURT: This is the book here? | _
MR, SCULLY: Yea. - . j | ]
22 | @ Can you tell us how you can do that without categorizing
23| or knowing what the type of airplane it is? '

: 24 A. Yes. I would use basic anginearing procedure similar to

b ¢ w_ouid grouzi t;hé itoise,‘_.or group the perceived noise 1evel15’_ _

faait 7

) - EDGAR F. JONES
<" U GFFICIAL COURT RKFORTER ,
COURT MDUBC
OAXLAND, CALIFORNKIA
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and intervals, and denote the numbe£ of occurrences within that
interval and then 2dd the CiHR, the parxtial CHR values together,
using thé summation method given in.that report. _ |

Q. ‘All xight, sir. Now, as given in this report, #B X under—
stand it, you must apply =~ In orxder to dotermine the CNR, you must

refer to one of your cont.ours.

A. Ho, 1 ner;d not for calculating-tha CHR.,

Q. All ri.ght. | P,.. It ig based on —-- The contours
wéra- provided in‘this ook ﬁﬂ means of providing estimates of the
perceived noise level. | .

There was never any intention that if you had exact reasure-

Q. In other WOrds, your CHR is not dependent upon c'xter-o;.izing
typas of aircraft? ' _ ' JL Fo.

QAL right. - e A 1t was categorized here for

@ - For your CNR, you need not refer to any contoura?
A. That is correct. |

Q. Does your CMR include a factor for the duration of the

sound?. o .V - A For flyover noise, no,

Q. Does the TWE? = - . A It has an adjustment

. EDBAR F. JONES
BrrficiAl. COURT REFORTER
) BOURT HOUKE
. . BAKLAND, CALIFORNIA
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12
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s |

15

18]

17

18 |
.J719 jnoise level. This is vexry thoroughly set out in the book.
‘2120‘
S om
25 |

23 |

I 24

- B8

P

-a'm,o- o 0w

[ & minute oxr two, then.
25

15,

rost of the property as it decreased ox increaned going one direc-

o o P ot e P L e hra A AL een PR b B i s w s me— e dmum b w1 e e %

tion ox tho other? , ,

A. Mot necessaxrily, unless I had good knowledge of the oporas
| tions of the aircraft that contributed to the measurement.

Q. And you would have to refer to your contours; is that right?[

A. Again, not nﬁcensarily. If I had observed and ta?en photo- | f
graphs of the aireraft and had known of their flight trachs, thcn
I could prcbably estimate tha CHR for cther poaitiona without
| recourse to the contouxs, -

The contours might be uaaful. but I1 wouldn t be dependent

upon then. ' ' '

Q. ‘In othex words, you &re telling me that you can just move

aetual nolse measurcment and compute ydur éNR without knowledge of

| the type of aircraft or use of tha contours: io that correct? 5
A That is corxect. _ | -
Qf' Is that procedura set forth in your book? i

- A, Xt is ppelled out how to calculate the MR £rom perceiv»d

Q. I would like to see it, if you will.

A Caleulation of CHNR? _ o -

Q. From direct noiae level without categorizing or referring
to contou:s. I A. Ckay. I would like to tzke

nn'_._ SCULLYs Certainlty.

Q. Mr, Bishop, how many kinds of CHR are there, oxr ways of

EOBAR F. JONES -
_‘DFFCIAL EOUAT REFORTER
COURY HOUDE
DAKLAMND, CALIFOANIA
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arriving at it?
Yesterday we talked about Krieter'é éHR, pr. Krietér's CNR.,
-X havo bean reading'yﬁur booklet, and I thought I learned
how to compﬁte CNR by the steps that you set forth.:
2nd now I think we have another different type of enexgy
_aummatiqn CNR, don't we?
A. Whore? _
Q. That you are talking about without refereﬁca to categories

A. Ho, we are talking about --

Q. Well, b4 dOﬂ‘t wvant to interrupt you,

. Go zhead and look, because I read your book and I thought
‘I learned how to compute CiR: and it says nothing about what you
| are nov talking about, but X could be wrong.

A Hbll, the use of this =~ This quide pfovided contouxrs be-
lcause it.was assumed that one did not hava pexceived noise level
measurements or extensive sots of measurements, and that, genarally,
ono wanted to estimate ox calculate -~ or estimate the CNR based |
‘on other than field measurements., ' -
And so that is vhy the field maasurement calculations Wore
inot givan in any detail in these reporxts.

| Q.  Mr. Bishop. referring to Page 2 of youxr Octdber, 1964,
jreport, and the laat sentence, it says:

*The composite noise rating ig a calculated Quantity: it
:caﬁnot be measured.with a sound level moter or ény'other indicating
. Grmons count aceoxren

COURY HOUBL
DAKLAND, CALIFORKIA
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MR,

17

devica,®

Tha "calculated quantity,” wﬁat do you mean by that?
Yes, and po ig the WNE; it is a calculated quantity.

"Both are calculated from measurements of thg nolse lavel

and some method of taking into account the number of noise intrusions

par period,

S0, both can't be measured Girectly.
Would ycu continue to £ind anything in your book that tells

us that a CNR can be calculated the way you are now indicating;

and, 3f so, how we go about doing it and how wo select the cate-

(o response )

SCULLY: The detailed desexiption of the procedure for

calculation, sir, is contained starting on Page 3 of your book.

M, Bilhop, iﬂn t ie the fact that the reason you can't

an ostimate for purposes of land usa-planning?

Ho, that is not correct., .

That is not correct? A. ¥o, sir,

That is not correct, All right, sir.
i would like to amplify on that statenent.,

Please do. _ A. The guides, such as this and
both presuma that one did not have gencral detailed perceived

noise level measurementa availahle, and that. therefore. one relied

+

. EDGAR F. JONES
OFFICIAL COURT REPOATER
COouURT HOUSL
DAXLAND, CALIFORMIA
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And detalled methods were given for construction of nevt

4 iwas that for many land use planning purposes, ong generally wanted
‘to estimate the CHR values over a large land area,

| 8o, therxefore, point measurements of perceived nolsa level
wonld not necessarily be useful,in predicting the QIR over & large
period unless you had recourse to a method such 2s contoura,

And for-that reason; detailed'maasuremanté and calculation
;techniques based on dircct fiéld measurements were not stressced
;in these reports, bﬁt they have been applied by ourselves aﬂd others
and in calculating CHR from field measurements by using ralative
routine engineering procedures. N

14 Q. Mr. Bishop, if I were to calculata tha CHR of this day

'that wa have placed on the board in accordance with your book and

Q, I see. ' S A. If x, on the other hand,'ha&

direct measurements and observationsrso that X could calculate

EDGAR F. JONES
" DFFICIAL COURY REPGRTER .
ODUYAT HOusE '
" DAKLAND, CALIFORMIA
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_ 1o
. Q. Fox purposes'of enforcement of this easeﬁont, gir, in the
level that the Port of Qakland is taking, X supp0ue, under the
procedures outlined in your testimany the airport would have the
right to gither use the actual data or to use tho procedures set
' foxth in your book to determine vhether thoy had exceeded 115 CNR,
| wouldn't they? B |
A o, I think it would be implied that they had -~ Whoever

it was, if one was trying to show whether the CNR rating was

© © N O O o W W e

met or exceeded, ox something elsd, one would go to direct fiold -

| vould basa it on field cperations.

ot
(=]

Q. Mr. Bishop, is there any other book that you have that

evidcnce, 4, 5 and 6?

A lLet's see, I believe there are methods «= The nathods of
calculating CHR are xeoeated or amplified in several other docu-
ments, yes, _ L " o |

Q. Vhat are they? Do you have them with you? )
A. I would have to check., I think I may have one, but .I am

Q I nsked you: That 15 the basic description of tho work

xight? . L-f A “Tho method or outline, yes,
Q. This one? Is that the basic work on CHNR?

- EDGAR F., JONES
OFfFICIAL COUART REPARTLR -
EOURT HOUEC
OAKLAND, CALIFORMIA
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;C: i 1 Ao X éuess it was the mujor worklon it} YeE. _
S 2 Q. All right. MNow, in this book, ‘I refer you to Page 1, and
L s "I w;nt te ask you, 1f you will, to explain thiﬂrﬂentence;
: é - Ef a "This munual presents a procedure for estimating exposure
,% s 6 II"2:0 engine nolse froﬁ'ground and flight operation of military and
‘ : 6 [ civil jet and propeller ailrcraft, and for relating the estimated
: % " 7 | exposure to the cxpected response of residential communities.
f 8 © "It does not establish noise standards fbr purposes of
; 9 anforcement: nox @oes it define noisa levels that ara tolcrable
i 10 jox intolerable. | | .
_% 11  "This procedure is intended as a guide,® your emphasis,
_ g 12 || "in plarning land use in the vicinity of airports,"
%‘ %g 13 | And then on Paga 25, I am sure you are familiar with koth
:{: %fiﬁ 14 jof these, you state that thera ahould be caution npplied in apply-
: 3 BT ’ing the resultas. ) ‘
P ? ' 16 | You‘say: _
§- % 17 PFirst, the cdntourn'of coﬁposite noiso xating arqwderived
; i 18 | from average noisa levels and flight batha, and they assume average
: % : 19 | atmospheric conditions.
; ? 20 ‘ “These facts alono dictate the reconmﬂndation that the
; ? 21 (| zones defined be used as gquides to_compatible land use planning

and not as absolutely geographical limits,.*”
| " Would you explain those, ﬂir?

A; Okay. Perhaps, I can Btart, firat, with the cautions that

you xead from Page 25, first,

Q. If you would like to..

.- EDGAR F. JDHNES
OFFICIAL COURT REPORTER
LDURT HOUEBE
- DAKLAND, CALIFOAMIA

— A r———— b - rr—r ) L
D M L T R i A ey T
B L T e T N AR

L e e el e 2 S e o e - T T e e e g T e e e e e e e e e




»

B WP

Lo - - - TN - B - B )

-
o

(J

<

o
LTI T

T e T o s g e

tours based on what might ke the expected pcrfovmance of a certain |

21

D i R e e T P PP IR

A. Yes. As it is clcarly stated, thcac are genaralized con-

class of aircraft.,

And ﬁhay are based on, I assume, average atmospheric
conditions go that under specific circumstances -—-and in fact,
tho noise levels that you would measure in the field ~- under
repﬁated observations will show variations in levels above and
below that which are predicted by this contour. .

_And, so, that is the reason for the first caution. '

- The second thing is becacse of these facts and the fact |
that these contours do not take into account certain topographical
features which may be imnortant in somse airports, they ccrtainly |
should be used.,

That is, thea contours you. draw, based on the procedureq
and the contours here, certainly should ba used as guides to

compatible land use planning, and may be modified dependent on
local conditions and the judgment of the person applying the con-

tours. o _ _

In the first page, we referred to Page 1, remenber this is
a -~ Thig is a repoft tﬁat has_beén prepared for and circulated by §
the FAA, and at this timc thc FRA, and sti}l-is; ﬁha FAA has hd %
noise standargd for purposes'of énforcemcnt. and'has no intehtion, : %
as far as I kncw, to establish noise levels that wera tolerable t
or intolerable, ._ | -

8o, these statements were placed'in there to clearly

restrict the interpretation of this in terms of the FAA's scops

EDGAR F.,. JONES
OFFiCIAL OOURT REPORTER
couvar House

¢ DPARLAND, CALIFCRMNIA
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ond interest.
Q. ALY right, Mr..Bishop, you ﬁavé.since the development'of
CHR worked 6n the develépmeht of a concept known as NEF; 1o that
right? : A. That is correct. ' |
Q. and HEF stends for Noise Exposure Forecast?
ﬁf Eés, sirz it doas, _
l Q And X rafer your attention to your chhnical chort,
He. DS 6710, Axe you famliar with that on the subject of KEF?
A. Yes, I an. | a
10 Q. That iartherone'you wrote, is it, with Mr. Richard
11 | Hoxrnunje£? . A Yes. o
12 Q. Now, on Page 1 -~ Excuse me —- on Page 4 in the first para-
13 graph of that uork, you stated: ‘
14 "Another modificat*on introduced in the NEF plocedure is
15 |l the uss of continuous_rather than extended adjustments for number
of cperations. o '7_" | S
‘.17 ' "The ‘use of Etep corrections involved a succession of fivs

18 i unit corrections, each covering, roughly, & range of three to one

: 20

. 19 { in nunber of operations.

“These gteps introduced discontinuities, and in some cases

Bl i either ochﬁred or magnified differences in operations depending

- 82 |l upon vhether or not the nuber of operations fell near the middle_

23 l or near the boundaries of a particular step.”

24

Are yoﬁ there descriking an inadequédy*or obscurity of

£56 | the CNR?

26

A. - It describes one of the problems, yes.

" EDGAR F. JONES
arriciat. COURT REFORTEHA . .
COURT HOUBE ’
QaALAND, CALIFORNIA
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Q. You.stated: |
*The predecossor procedure," I believelie#erring to CHR,
“"aleo provided'only a relétively crude stép method of suwaing the
contributions of noise produced'by elther different classes of
aixcraft or bj differing operations and £licght paths,”
Do you recall.that, Bix? S _ :
A Yen, | _ i
Q Do yoﬁ still feel that CNR in only & crude step method of

swaeing the contributions of noise?

I provide, yes, a more accurate means of degeribing total noise

A. Tha summatién method is relatively crude, yes.

Q. The NEFP is intended to be more exact, is that right} and
more Qefinable? : A, Part og.the purpose waé to I
a¥posure aroun@ an aitport.

Q. 1Isn't it a fact that THE is-substantially computed as in
HEF? - o T -A.. Substantially, yea. r

Q. Now. M. Bishop, X believe that you are familiar with this
,point, and I will txy to short cut owr time by asking it in this
fashion, o | | |

‘ Ié it possible to ﬁave~ceftain nurbers of flights and
operations that produce, let's say, 118 CNR, and to reauce that
118 CHR dowm to the permissible 115 by increasing the noise lcvei
of the flights? A, I believe you are referring
to an example that Dr. Garbell pointed out, and that under certain
combinations of noise 1evels, this could occur, yes. _

Q. So, in other woxds, 1f the flights were going over, éna.

_ lsns#nr.aanﬁs,

COURY HOUBE
. GAKLAND, DALIFORMIA . ' ’ i
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thoy computed over the permigssible limits, the. airport could go to
the pilot and ﬂayz

' "Hake more noise so that we can bo within the 115 CNR." ‘

Is that xight? - : _ é

A; I have no conment about what the airport can ﬁell the pilot

to do. That is bayond ny knowledga.

e se g penr

‘But the example that Pr. Garhsll pointed out follows the
rules there and doas show an inconsiatency.

Q. &A1l right, now I «-

ol e e e

. THE COURT: Just & minute. | R - :

Mxr. Bishop, are you saying that it is possible to reduce :
the CNR by the plana making more noise?

MR. HCLAURIN: That's right,

THE HITNESSs There are particular sets of combinations of
noise levels of partial CNR values that if you zpply the step
addition hegégryou geﬁ-ﬁome inconsistencles, yes.'

"So, the example was shown, I think, that if you change the
noise level, X think by one, I think-yov had three classes of air—‘
craft or three noiée levels or three pa;tial CHNR va}ues, and 1f
ons went up by one unit, then the CHR valua, I think, wéﬁt down.

In one‘case, you added a fivé unit correction, and in the
next case you didn't: and, 80 -~ | |

Q. (By Hr. Scully) All right, sir, you say, "add one decibel.”

Isa't it a fact you added a total of five PNAB to the
ration and still have a reduction from 118 to 115 CWR’ in the
examnle? ] ' . B h. I would like to xefresh myself
e Bouns mtranren R -]

COURT HOUSE
DAKLAND, CALIFORMIA
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with the example. L ' A; S ' - f%
Q. All rxight, Bir. X wish you would. , .
Becuuse the increase of PHAB means increasing the noise
by 5 pexcent, doesn't ic? - | | _

A. FRot quite. - o ' - {;

Q. I thought your earlier testimony was ten was a doubling.

A. Yes, but you don’t cut thiec in half. It is a Iogarithmic

funct_ion .

THE COURT: VWhat are you referring to?

g s e i 4 1

MR, SCULLY: I was going to give an éxample, Your Honor. X &nm
referring to my own dJdocument, _
THE COURT: Oh, &all right. It is ona of the best authorities }

you can gct.

MR, ROBIHNSON: Is that approved by thae FAA? 7 )
Q. (By Mr. Scully) Hr. Bishop, do you want to look at it? .;
2 Hae axe assuming that duriug the daytims period, fxom 0700 v
to 2203,.there are 30 airpiéne opefations'which yield a PNdB of _
113 == You can look at my notes if you will -- 100 airplane |
operations which yield & perceived noise level of 110 and 100 at
107 an@ 105. | o
And it deséribes how you gé throﬁgh the'procéss. Hero it
is, also. o : - I
A 113 for the firau category? _ |
Q. Yes. A 110 for the ﬂecond and 107 for the third.
Q. Yes, sir. o " A So, your total CNR value, 1 |

balieve, by the rules glven in this guide, will be 118,

|y ek =T

e

- EDOAR F. JOKNES
« DrrFICialL COURT REPORTER
COURT HOUsZ:
DAFLAND, QALIFORMIA
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I Q. Al xight, sif. How, that is on increcase?
A«  Thic 38 a CHR valuo of 118 ond THE of about 116. So, thae

CHR io larger than the THE in this casc,

basis 4e less than ~- is about 116, which is less than the calcu-
latoa CHR of 118, _
Q. That's right. A Then there wag a -
HR. BCULLY: I am going to glve you the increase as soon-aﬂ X
£find it. _ _
- THE COURT: -Why don't we take thé morﬁing récéss?
MR, SCULLY3: Ali right, Your Honor; thank you.

| . (orning recess taken.)

THE COURT: All fight, fine, Qe will continue.

| Q (by Mr. Scully) Hr, Bishoﬁ} during the recess I hoLiced
thnt you were golng thzough youx boohs and pamphlets there.

X wonder vaether you found any place in there where it
inlicated the rules and steps for this procedure that you say is
pussible without the use of contours or average information?

A 'In my looking through, I did not £ind a specific procedurc
for utilizing direct measurements to calculate the CHR.

Q.. 8o, the only procedure that wa have in evidence in thesa
pamphlets and in the basic work on CNR ia based upon the use of
¢ontours and the categories of aircraftr is that right? -

And there is nothing in there about any other method of
Colng it? : . o A. Ho.

Q. MNow, Mr. Bishop, refefring to theae categories and the
Grme Souss atmamren

ODURT HOoUaE
DAKLAMD, CALIFORMNLA

Q. 211 xight. R A. O tho summation on the enargj 5

A
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1 | conkours, based upon this data that I have just put up here znd an

& feoxample, vhat information would you havs to know in order to compute§
8 { the CHR for that day's exporience? . |

" A, Az I was saying,-thore are cngincering procedures'that V2

.r:s

& cén calculate, from the perceived noise lovel and the number of
€ [operations, the CHR, _ o .
7 Q. Ho. X think you are talking about another CHR now.
8 | The one I am talking about s the one that you described
9 in the bazic book ot CHR.
- 10 A It is described, but not confined to that calculation method
11 Q. ‘Vould you pelnit me fo ask you with refcrence to that methoar

12 fwhat informaﬁion you mould have to have to ccvpute the CHR? ;é
;18 I A You mean, from =~ ' : o
14 o - Q. Assume we are talking about the method of comnutatibn 6f _
16 || CHR that iﬂ defined in Land Use Planning Ralating to Adircraft Hoise,
16 | which you testified is tho basic work on CHR and which sots forth

17 | the ateps of computation. ‘ _

"

18 i - X want to know vhat information you would nzed to corpute

19 || cur in.ada;tion to vhat I have put on the board.
20 _ A.i This procedure provides a means for estimating the por-
- 81 ! codved nolse level, ond from that, and a knowledge of the number
22 1 o7 opérationa,_tha CNR, when you'db not have direct maasﬁrementa
23 || to determine thé percoived noise leval. _
24 Q. What information would you need now from this?
£6 A. Al right, If I_havé the perceived noise level information,

86 | then I can calculate the CHR.

EOGAR F. JONES
BFFICIAL COURT REFORTCR
COUAY HDUSE
. BAXLAND, CALIFORMIA )




e

O

B Lt 2

20 -

Hﬁﬂ, i¢ you wich, 4if 1t 3o dosixed to arav céntours from
Lnfo;mat@dn such ag this, X would need some idgntification of tho
adveraft so 1 can.estim&tc £he percolved noiae‘levels at points
ather than th ¢ yhich I meacured.

Q. My, Bichop, I wvould like you to assumo that we are going
to compute CHR exactly’in accordance with the opeciflc steps out~
1inad in tho exhibltsa, | ’ |

And you have been on the property’ now during 0700 to 2200,
and you have obﬂervcd Lheﬂa alrcraft attaining these gound levels.

Can you tell me, with those assumptions, what otharx
information yon would nced to compute CMR, 8ir?

A. Yes,.I'can.

THE COURT: I think you have got tvo questioﬁs hexe.

| By thé guestion, BCould you compute CiR, " do you ﬁean by
the mathod you have just stated? | | | )

MR. SCULLY: Right. | 7

'Q.: In ofher words, in accordénca with the ﬁteps ﬂet'forth-in
this ank, can you computa CHR with this data?

A Vell, reading from Page 3, thero are basic stepé.

And Step 1 is, "Obtain data on aircraft operationa.-

"Select nolse contours.” That is Step 2.

Step 3 is, "patermine parceived nolse lovels.”

step 4 18, “Datorming proper corrections for operational
factors.”

And then, Step 5, "Destermine composite noise rating.”

The purpogses of Steps_l and 2 were to enable you to estina

.
EDPDGAR F. JOMNES
GFFiCIAL COUAY REFPOATER
COURT HOUSE
OARLAHD, CALIFORMNIA
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tho porcoived noise level. BSinco you then have direct measurcments

of the peréeived noise levels, you can start with Stép 3.
Q. &1} xicht. WNx. Bishop, cxcuse mo, X don't mean to be
coﬁtentious vith you, but I do want to establish this.
I1£ we follow and use the proceduren set forth to compute
Ciik a5 pet foxth in the exhikits and in the basic works on GiR,
isn’t it a féct that wa would just_take all the ﬁctual.expericnces
that I have described up here, discard them, go to the.airport

and determine the types of alrplanes and use average data fox

those airplanesnt

A. If X was azsked to determine the composite noise rating
based on direct observafions, 7 would noﬁ do that.

Q.' . Biahoé ree : ﬁ.'I will outline -~ If fou wish
ma to classify these nolse levels in terms of alrcraft classifi-
catjons, then I would have to have some observation of the type
of alrcrafit.’

. Then 3£ it was‘approériate; I would separate the nolse
levels for the given classes and types of operations and, porhaps,
get an averago perceivéd noise level tb'apply té that class.

i vould then determine tho average number of operations
of that typa of aixcraft and then summate the noise level. There
are peveral ways, '. |

Q. In other words, you would dis;egard the noise levels
maasured.on fha property and go to the -

A. Fo, I would not. If I was glven tho ==

Q. Co zhead. A. X£ X am glven the actuzl '

EDGAR F. JONES
BFFICIAL COUAT REFORTER
" EDURT HOUBE
CAKLAMD, CALIFORMILA
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information of perceived nolce level, I will_use.that toe determino
the compos :Lc nolse xating xather than xely on btand1rdlaed con~
tours, .

Q. 211 right, bBiry and lot's Just take that for a ninute,
d - Lot'o éasvma you vere given the data such a3 one would
porcelve and obtain from the property, anl you diSCardcd the pro-

cedures set forth in your manua‘ to C“”?Lte CHi, and you just

compute it dixectly from the empirical data cobtained from the
propexty.
Ien®t that REF and THE?
A, Yo, 1 Qoulé summate the level., If I wiched to correct the
CHR or calculate the CHR, I would use‘the rulés for.summating
levels that are given by the CNR procedure.

| :
If from the same data I wish to calculate tha THE, I vould

56 tha rulca given for Burwating the noi“a levels for cwlculating
the THE. ' . '
G ﬁll right. Now to put this in the right perspective, wve
are.talking about an easenent hexe whore the proposed limitatiOﬁ

is 115 CHR? A. That is correct.

& We have in evidence the book on how to calculate 115 CHR.
Bo, you would asasume, would you-not} that the airport
under this easement would bs permitted to use those procedures set
1 foxth in the book, even if they have road data fron the property?
HR. ROBIN SOI_wT H

Well, I am going to object. It calls for

i

opinions and conclusions bayond his exgaftise: and, also, it is

argumentative.

EDBAR F. JONES
GFFICiAL COURT REFORTER®
COLAT HOUGE
OAKLAKD, EALIFORNIA
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MR, SCULLYr ALl Eight. I will withdrew the guestion.’

THE COVXIf: ALl right.

hand coluwan I have the attoined PNAB. . A. ¥es, sir.
Q. &nd assume that Iz a one day period. Would you calculate
tho CﬁR; 6ix?

A. Okay. Let's ﬁea,ll would got & composite nolse rating,

by my calculations of the duytime operations, this is, for 120,
Now, I may have made an error in my arithnetic here.

Q.. A1) right, slr, I notice that to arxive at that, you made
a‘gxouping identified by the numbers "85 and "225," and then have
a numbex-after_it.. : . |

A. ‘YES.,VI gﬁduped themrin fiva Pudb intérvals vhich is
consistent with the contour groupings, as_i BAaY, of tho gteps
thaﬁ ara uséé throughout the CHR document. )

Q. Vhere in the CHR document does it set forth this pxoéedure
and inéicate the method of grouping? |

A, Xt doésn't specifically spell it out.

Q. All tight,'sir. }n other words, 1f we were to change the
Egrouping and make'ﬁora or less groupings, would the CIR change?

A.  In this case, it probobly wouldn't change substantially
bocause 3t s dominated by the one operationrét 130,

Q. &A1l xight, But in the -- Let's jusﬁ take that 130 opera-

tion out.

Would it then-ba -~ The result would then depend upon the

EDGAR F. JONES

DFFICIAL GOUAT READATER

’ COURT HOUTE
OAKLAND, CALIFORMHIA
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! Q. {By Me. Beully} Hy. Blshop, I want to give you an exarmpla.

In one column ¥ havé the number of £lights and in the right-
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f method of catogorizing?

A It prabahlry would. I would
fhave to -- It probably would vary slightly. .

Q. All right, you see the ona operation at 130 that you gaid
dominated it? A - YoB.

Q. X would iike to zgk you to assume that that £light attais™

you Btill count 4t9 A 1 would, yas.

Q. And 1f it occurred six days out of & seven day week, wowid
:' you still count it? A I would, ves.

| Qe If it cocurred 364 days out of a 365 day yoar, would you

| 8£411 count 1t? R A. I would, yes.

| Q All right, sir, I would like to rafer you to page 10 of

| your manual and of the basic work on CNR.

And the astorisk, tha single aatarisk fooinote says:

*Xf the average nunbey of operations for an alrcraft Y0P+

Now, what does that mean?
A It means that L{f the average, a8 it says -~- I would likon &

point. out that there are paragraphs in this document that descrifs

of operations.

Q. X am not talking about avarage,

HR, ROBINSON: Will you let him finish his answer?

A,  And those point out -- and I would like to take & minuté to
armdis SaunT nkronten

BRURAT AoUNE
BAKLAND, SGALIFOAMNIA
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proc adure?

!
4 -

£ind that refercncao, i X may.:

Q. (by Me. Scully) May X point it out to you, bBlxr?
On.Page 3 of, “Dotalled Descripition of the Procedure,® 4t
LUYsE

“The averagoe values ghould ba computed f£rom long torm data
(i.c¢., annval movements}).”
And it #lso pays on Page 32

“If tha number of daily movements shows pronounced varia-

i
tions accorxding to & weekly or seasonal pattern, use the averago

nurhor of movements over tha period of maximwun aétivity.

“For cxample, at a military base vhere activity is heoavy
on ve e? days but very light on weekends, use the average over the'
five week days.”

ALl xight, nir, then your interpretation of that language
ig that if tho 130 PNAB £lights ccourred 364 days out of 365, that
would bé & pxéndunced variation, accordiné'tb a weekly or seasonal
pattoern? - _ | |

. 'Tha intent herao waﬁ to determine the number of opexations
over the periods of maximum ox mosﬁ representative activity.

And if an operation occurred 364 times out of 355.per year,
I would think the acﬁivity during the 364 times is more representa-
tive thén during the ona tiﬁa in which the operation did not occur,.

Q. &ll xight, ni#. Hor, you weuld interject your judgnent

into the COantation of CHR and d*srcgard the language of your

in planning and detc:nining land wges, judcment is required

EDGAR F. JONES
DFFICIAL COURT REPDRTER
COURT HOung
DAKLAND, DALIFOANLA
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3 7 @ 1L xight. You would usc your judgment to chooso how you
8 [laro going to computo the CUR? | |
S ‘A, In gelecting thoe noise lovels ond nunber of operatlons to
4 Iune,-x_certainly vould. | _
6 | Q. Mr. Bishop, ntrictly applying the rules and procedures pet
6 | forth in your book, you could, strictly applying the procedures
?'ianﬁ not uvaing judgment to chango thcm} ignoxre a flight that occurred
g | 364 days out of 365 and attain a level of 130, ia that right,
Y] Btvictly opplying the languagoe?
10 H A. I think my interprotation of the information given on
11 Page 3 would lead you to include the nuaber of -~ base my average
12 [ numker of operations on that occurring duwrlng 364 times out of 365.
13 I : . The sentenco here says, . . .‘use tha average number of
14 ‘mavcmenté over tha-pariod of ﬁaximum activity.”
16 h Q. VWhere is-that uantencc?
16 A Xt waﬂ giving an exanple of a military base. Létjs-spg,.'
17 [T will road tho seatenco. e
16 Q. It-ﬁtarts outt
19 - Mif tho number of daily moveﬁcﬁté chow #rﬁnouncsd.vaiiawf )
20 [ tions 8c¢ord£ng to a weekly or‘aeasonal pattern,® such as heavy -
21 opexationa'tq a military'basa that doosn't opnrate on Snturday ‘
£2 | and Sunday. _
25| . %o thet xigner A Yeo.
2% ._Q. All;xight, and fﬁu are iikenihg ny example to that?
26 A Yo, sir. | o ' _ o
THE.COﬁRTa My. Bishop, maybe & little more éraéticél exanple

* D IR .. EDBAR F. JONES
o * . : ’ oFFICiAL COURT REPOATER
QOURT HOUSBE
DAXLAKD, CALIFORKIA
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i throa times a week?
THE WITNESS: If I wore determining the noise oxposure in and

o

10 |
11
N
18
14 |
15

g0 I would not neglect it.
Q. (By Mr. Scully) That would be the exerclse of your own

judgment, wouldn®t L& A, That i3 correct, slir.

| Q. Not in applying the rules anc; the definitions and detailes
5tezsa of computing CHR? A. Yes, X would exercise angline.
18 ing judgment, yes.
17 § Q. Yes. Hr., Bishop, if you applicd just the rules set forth
18 1n the BR&N Manual without the exerciss of any judgment, that jum
16

20 |
1

jet would be excluded from the computation, wouldn't it?

A. That im correct,

£l _ Q. All right. NMr. Bishop, on the avarage figures and the
|contours set forth in ths BB&N Manual, they are based upon avarag
B3

24 |

iatmospheric conditions: is that coxrect?

A, Yen, about aé weall as wa can define "average™; yos, sis.
G And they are based upon the average characteristies of
£6

|classes of uircraft: is that right? A. That is corract.
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Q. ﬁ. Bishop, do c¢hi ns in astmospheric conditions, auch as
ﬁindi, temperatura, humidity and the other elementa, affect the

i operation of the flights and the level of noise that will ke i~
posed upon and adjacent to the property?

A. Yes, they do.

Q. And in applylng these steps and procedures as contalned iIn
BB&H 821, which, I think, is Exhibit 3, you make no correction, do

¢ o0 =N o 6 & 84 N -

-t
o

A. The contours are based on the average conditions, and we

et
at

would expect, in practice, to mecasure variations above and below

R S 20 20 D0 M b e e s et
e o 2 B RDPDEE BB ESE R B E

A. They would have to be familiar with the sngineering
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i procedures in adding and b ‘ling noise levels and have some ==
_‘ poseibly some comuon agracment on intorvalss other than that, they
fwould arrive a. Lhic same value.

Q. Thay would have to hava tho same enginearmg training,

ias they went along? A. Not nocessarily.

Q. In other words, theso poeople, in order to come out with the

to intervals, is that what you said, and groupings?
A. Yes, six; that's right.
Q It isn't avallable as 2 standard or norm in any document
lox hook? | A ¥o.
MR. McLAURINs Would you e:ﬁcuae us a minute, Your Honor?
MR, SCULLY: With the Court’s indulgence, Your Honor,
THE COURTs Yes.
(Dl.nét'mnion off the xecord.)
Q. (By Mr. Scully) Mr. Bishop, at the recess you had an

opportunity -~ I gava you my example of increasing the PNaB's by
fan aggregate of five. A. Yen.
Q. Which caused the CHR to drop by fives is that right? Were
my figures correct? A. My calculations agree with
youra: yes, sir. ,
' Q. All right, sir. Se, under this example, if you were to
Mc:ensa‘ the total noise by five PNHAB under thooe icitcumstiancas,
the CHR would drop by five?
' A. In that particular exampia. yon,

vt it atsanrin
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Q. Y¥You are not saying that that is the only example when such

a thing can occur, are youw, 8ir?’ A. No, I am not.

MR. SCULLY: All right.. then, I won't go into other examples.
We have no fuxther ques*ions, Your Honor,

THE COURT: All xight, Mr., Robinson.

MR. ROBINSON: Mr, Bishop, just a very fow questions.

 REDIRECT EXAMINATION
Q. (By Mr. Robinson) Under cross-examination, you roferred to

@Q'\IGG*UNF

la document -~ reference was made to the document that you and
10 |
1 |
12 |

j. the same cautions to which reference has heen made in the CNR

A. Yes,
Q. Now, sir, with respect to that document, does it contain

; §.)
14 [|Gocument? . A X don't know if it has explicitly the

18 samo language. The intent of the HEF contours. tha intended use,
16 |
17 §

jof that repoxt.

j.s tha game as this, as the (NR document..

1 think this ip discussed in the foreword and first scction
18
19 |
20 §

Q. And vwhat do you mean by, "intended use™?

A Primarily, intended for land use, for land use planning.
21 | . Similar to the CHR, it provides estimates of expected noise
g2 lweis for current and expected future ai:craft and a procedure for
dariving an NEF value, | _

24 | Q. I8 it intended, say, &s an enforcement tool in the same sens:
26 Jas cur 187 A 3t is not intendod directly as an

28 [jonforcemant.
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MR. ROBINSON: I have nstiing further.
RECROSS~EXAMINATION

Q. {By Mr. Scully} Mr, Bishop, we found that CNR can have

Could that happen with THE?
A. Let's see. I don't belicve so,

Q. = Wa observed that (NR requires prior agrecment on engineerins

|judgnent in some instances? A. That is correct.

© ® =N o O s O DN W

Q. Does TNE require any such thing?
A, Very little, I think.

R
- O

Q. Any at all, sir, once you have our Exhibit 77
A Well, there are certain engineering skills involved in

&

fgetting the correct measurements, and thesa axe implied.

[
" 3

Q 5ir, I am talking about judgment declsions that are made

-
o

during the readings and calculations,

b
-]

A. There is no high degree, no.

v
|

Q. I notice that we have some characteristica that reeult in

ol
o

| CNR from averxaging, from grouping.

Is there mny such averaging or grouping in TNE, other than

o =
o ©

treadings two days, seven days apart?

BB

‘A.  There is a grouping of noise levels that 13 specified in

| the document.

]
]

Q. But they are in there in a groups is that right? |

™
o~

A.  Yes, sir. _
Q. And so far as TNE is concerned, I notlice that at the begin-

s &

Ining of the document, on Page 2, you state:
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*The term *TRE* ¢ 1 titutes a davélopment of tha concept

| of the composite noise rating or.{:RR._" -

Would you may that that was a refinement of CKR to remove
| its defects and problens for nolse moeasuremcent?

A 1 guess == It seems to me the major purpose of the TNE, as
j outlined in that document, was to agrea wpon a method of muasuring
and interpreting the nolee levels that would be, you know -~ |

We tried to arrive at commonly sccopted and specified

o m .6 O s O N M

i Tules fox calculating the noise exposure.

-
o

Q. And one that could be easily and directly and eimply

[
-

§ enforced? A. One that would provide a means of

[
[

j moagurement that was quite clear and'wauld yield unambiguous result:

it
ot

yes, sir.

i
»

MR. SCULLY: Thank you. No further questions.
MR. ROBINSON: I have nothing further,

-
L+ ]

THE COURTt That is all, Mr. Bishop; thank you.

b
]

t"iﬁnesa excused.)

-
&~

MR, McLAURIN: Would you excuse us a minute, Your Honer?
10§  THE COURT: Surely. | '
{Discussion off the record.) |
MR, SCULLY: Your Honox, we don't.. fael that we need anything
further, |
THE COURT: All right, Mr. Robinson, do you have anything
i further to offer? ‘ |
MR. ROBINSON: No, Your Honor, ¥ do not,

THE COURT: And you have nothing further to offer?
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EXHIEI T A

FOR IMMEDIATE RELEASE

MAJOR PROGRESS MADE TOWARDS

SOLUTION TO AIRCRAFT NOISE PROBLEMS

MONTREAL, 24 December, 1969 - Delegates £rc-m 29 nations and 9 international

organizations attending a worldwide meeting on "Atrcraft Noise in the Vicinity

of Airports™, have brought to conclusion what is ge

co-opera.twe and decisive meeting, marked for its

nerally regarded as an unusually

p1 ogress in obtaining inter-

national interest and agreement, Sponsored by the llnte rnational Civil Aviation

Organization {iICAQ), headquartered in Montreal, t.’tke meeting has accomplished

the following:

}. Description and Measurement of Aircraft Noige

The Meeting agreed upon inte rnationally standardiz

ed procedures for describing and

measuring azrcraft noise on, and in, the vicinity of airports. For all aircraft design

and sxm:.laz' scientific purposes (including a1rcraft

will be used. For monitoring purposes, a simpler

poise certification purposes)
decibels { EPNdB} method
decibel unit - dB(D) or dB{A) -

will be used. The Meeting also developed and agreed upon what is termed the

"internatmnal Noise Exposure Reierence Index' to

serve as a guide in 211 States

interested in determining means of measunng, de$cr1bmg and predicting a realistic

indication of the total noise exposure a.nsmg from g_all aircraft movement arpun@ an

aerodrome within a given period of time.

2. Human Tolerance to Aircraft Noise in the Vu:u' 11:3 of Airports

The Meeting produced agreement that there is presently no evidence to suggest

that human exposure to aircraft noise in the vicinity of airports has had any

significant effect on physical or mental health or dn hearing. It was recommended,
o H

however, that some ICAQ Member States and international organizations should

promote research to identify. any possible, long-te 'nq effects on humans.




B

5, Land Use Control in the Vicinity of Alrports

The Mceeting developed guidance on land use p.?.anning in the vicinity of airports,
Typical examples are given of the use which cjtm be made of land in various
zones around airports which will causc the least disturbance to the population,
The chicf value of land sse plunning is in the c:lcvelc:pment and planning of

new airport sites, rather than existing airports where the cest of changing

the situation.would boe prohibitive, The Meetinzg recomrmended that States

should introduce land use planning to the extent practicable at all airports,

6. Ground Run-up Neoise Abatermnent Procedures

The Mceting ag‘recd that countrics which had cilevelopcd new or improved methods
of veducing ground run-u§ (or engine-testing) noise at airports should provide
such information to other ICAQ Member Sta.tc%s. It also reviewed common
measures taken to reduce noise, i, e.: selecting appropriate areas of airport
property for run-up noise wnere it will cause ;least disturbance, use of

physical barriers to cut noise, restricting hou?,rss when engines can be tested,
etec. These and similar procedures werc rcco%nmenzlccl te improve the reduction
of noise,

Delegates to the ICAO Noise Mecting were unainimous in their concern that
aircraft noisc in the vicinity of airports was becoming & major problem which
requircd special attention, While the Meeting itself has ended, the interest

and work will continue through further activitiies of ICAQO and its Momber States
in the continuing co-operative effort ta solve tihc nojse problem - now and in the

future as new gencrations of aircraft and engihes are developed,
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